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FrxmRLAHEforcaPRINCEOf (0 ap- 
< proved Conduct, I ſhall | 
notenumerate the many | 
ways that the M AT HE=- 
MATICKS are Auxiliary 
in WAR ; nortrouble you 
with ſuch Trite Stories to 
Court your belief thereof, as that of AR CH1- 
MEDEs; who fitting in his Chair , with his 
Nuge Mathematice (as he called'them) threw 
multiplicity of Deaths amongſitthe all-daring 
Legions of MARCELLus : This Sir, is a 
taske needleſſe , and moſt injurious to your | 
Highnefle Merits; whoſe perfeCtion in theſe 
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| {es of his Interpretors, and 


fs, could be only made queſtionable by 


No, great Sir , The ſole reaſon forlaying 
this Dedication : with fo much preſumption, 


—Jlat your Highneſle Feet,was our conſciouſnels | 
. [how particular an intereſt you have in the 


| 
ſuch eXaggerations. 


Prince of Mathemarticians, whilſt all the world 
admires you; as th&molt abſolute Proficient 
both in Mars, and the Muſes Schools. 

'Tis EUCLIDE, vir ,. thatimplores your 
Princely Patrociny , the vouchſate whereof, 
as it will procure him the favour of all; ſoit 
will be a Glorious Shield, to dazlethe eyes of 
ſuch who would ov er=nicely cenſure the Lap= 


mem SIR, 


Tour Heghneſſes moſt bumble - / 
and myſt oblueged Servants, 


JOHN LEEKE, 
GEORGE SERLE. 
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Atwell all ſuch, my (ro theit great behoof ) the ſooner, hither be allured: asaltof 


IvineP LAT O,the great Maſter of many 
worthy Philoſophers, and the conſtant avoucher, 
and pithy p:r{wader of Unum, Bonum, and Ens : 
in his School and Academie , ſundry times ( be- 


kind of men allured by the noble fame of Plato, 
and the great commendation of his profound 
and profitable do&rine. But when ſuch Hea- 
rers, after long harkening to him, perceived, 
that the drift of his diſcourles iſſued out, to con- 
clude, this Unum , Bonwm ,and En, to the Spiri- 
tual, Infinite, Eternal, Omniporent, &c. Nothing 
being alledged or exprefled, How; worldly goods : 
how, worldly dignity : how, health, ſtrength, or 
luftineſſe of body : nor yer the means, how a mar- 
vellous;ſenfible and bodily blifſe and felicity here- 
afrer, might be 1:reined: Stra ;ch:way,the fantahies of thoſe hearers were dampt,their opinion 
of Plato was clean chanerd ; yea. his doAtrine was by them deſpiſed ; and hisSchool, no 
more of them yifited. Which thing, his Scholer, eAriftetle, narrowly confidering, found 
the cauſe thereof, to be , For thatthey had no fore-warning atid information, 1n general , 
© whereto his NDorine tended, For , oy might they have had occaſion, either to haye 
forborn his School haunting * (if they , then, had miſliked his Scope and purpoſe) or con- 
(tantly to have continued therein: to their full fatisfaRtion : if fuch a final Scope and 
intent, had been to their defire. Wherefore , eAriſtetle, eyer, after thar, uſed in brief, to 
© fore-watn his own Scholers and hearers , both of what matter, and alto to what end , he| 
* rook in hand to ſpeak, or teach. While I conſider the diverſe trades of theſe two excellent 
Philoſophers (and am moſt ſure , both , that Plato right-well, otherwiſe could teach : and 
that «Ariſtorle might boldly, wich his hearers, have dealc in like fort as Plato did) Iam in 
no lirtle pang of perplexity : Becauſe, that which 1 miſlike, 15 molt cahie for me ro perform| 
(and to have Plato for my example,) And that which 1 know to be molt commendable : 
and (in this firſi bringing, into common handling, the eArrs Mathematical ) to be moft | 
neceſſary : is full of great difficulty and ſundry dangers, Yer, neither do I think it meet, 
for ſo ſtrange matter (as now is m2am: to be publiſhed) and to ſo [range an audience, to 
be bluntly at firſt pur forth , without a peculiar Preface: Nor ( imitating Ariſtotle )- well 
can I hope , that according to the anjplenefle and dignity of the State Mathematical ,| 
I am able, either plainly to preſcribe the material bounds : or preciſely to expreſle the chief 
purpoſes, and molt wonderful applications thereof, Andrthough I am lure, that ſuch as did: 
rink from Plats hiSSchool , after they had perceived his final concluhion , would m theſe 
things have been his mo# d agent hearers (fo infinitely might their defires,in fine and at 
length, by our Are Mathematical , be larisfied) yer, by this my Preface and fore-warning, | 


fid2s his ordinary Scholers) was viſited of a certain | 
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| Number. 


preſs the 


| now, uſed, 


The intent of 
= Preface, 


\ eyes, and bend your minds to that doEtrine, whicn tor onr preſent purpo 


Note the word | 
Unite , to Cex- 


Greek Mons, | | De I . 
and nor Unity, ' materially, Number doth confiſt: which principally , is a thing Adathematical, Alagnie 
as we have all, 
commonly,rill 


+ Point, 


the Pythagorical, and Platonical perfeRt Scholer , and the conſtant profound Philoſopher, 
with more cafe and ſpeed, may (like the Bee) gather, hereby, beth wax and honey, 
« Wherefore, ſecing 1 find great occafion (tor the cauſes allcaged, and farther, in reſpeR 
« of my Art Mathematich, general) to ule a certain fore-warning and Pretace , whoſe 
<« content ſhall be, that mighty, moit pl:atant, and fiuitful Afarh:matical Tree, with his 
« chicf arms and ſecond(grafted)bjarches : © Bothgwl at every one 15 and alloy what come 
« modiry, in general, 1sto be looked for, aſwell of grift as ttock ; And foraſmuch as this 
&« enterprize 15 ſo great, that, to this our time, it never was (to my knowledge) by any 
« atchieved: Andallo it is molt hard , in theſe our drery dayes , to ſuch rare and ftrange 
Arts , to win due and common credit : Neyerthelefle, if for my fincere endeavour, to 
fatisfie your honelt expeRtation , you will but Jend me your thanktu] mind a while : and 
to ſuch matrer as, tor this time , my pen (with ſpeed) 1s able to deliver , apply your - or 
ear attentively : perchance , at once, and for the firſt ſaluting , this Preface you will find 
a leſſon long enough. And cither you wall, fora ſecond (by this) be made much the apter ? 
or ſhortly become, well able your ſelves, of the Lions claw, to conjeRure his royal Symme= 
trie , and farcher property. Now then , gentle , my friends and ny pay: Turn your 
e, my ſimple talent 
iS able ro yield you, : 

All things which are, and have being , are found under a triple diverſity general, For, 
either , chey are deemed Supernatural , Natural, or of a third being. Things Supernatural, 
are immaterial, hmple , 1ndivifible , incorruptible , and unchangable, Things Natural, are 
material, compounded, divifible, corruptible , and changable : Things Supernatural, are of 
the mind onely comprehended: Things Natural, of the ſenſe exterzor, are able to be per- 
ceived. In things Natural , probability and conjeQuie hath place : But 1 thivgs Super- 
natural, chief demonſtration and moſt ſure Science 1s co be had, By which properties and 
compariſons of theſe rwo , more eafily may be delcribed , the ſtate , condition , nature and 
property of thoſe things , which , we betoce rermed ot a third being : which , by a peculiar 
name alſo , are called Things Mathematical. For , thele , being (ina manner) middle, 
berween things ſupernatural and nacural : are not fc atio)ute and excellent, as things ſuper- 
natural 3 Nor yer ſo baſe and groſle, as things natural : Bur are things immaterial, and 
nevertheleſſe, by material things able ſomewhat to be ſignified. And though their parti» 
cular Images by Art, arc aggregable and diyifible : yer the general Forms notwithſtanding, 
are conftant, unchangeable, untransformable and incorruptible. Neither of the ſenſe, can 
they , at any time , be perceived or judged. Nor yet, for all that in the royall mind of 


man , firſt conceived. Bur ſurmounting the imperfeRtion of conjeRure , weening and | 


opinion 3 and comming ſhort of high intelleQtual conception , are the Mercurial fruit of 
Dianetical diſcourle , 1n perfet imagination ſubmfting, A marveilous newtrality have 
theſe things Mathematical, and alſo a (trange participation berween things ſupernatural, 
immortal, intellectual, fmple and indivifible : and things natural, mortal, ſenfible, com- 
pound:d and diviſible, Probability and ſenſible proof, may well ſerve in things vatural, 
and is commendable : In Mathematical reaſfonings, a provable Argument, 1s nothing 
regarded : nor yer the teſtimony of ſenſe, any whit credited : Burt onely a perfe demon- 
ſtration , of truths certain, neceſſary , and invincible : univerſally and neceſſarily con- 
cluded : is allowed as ſufficient for an Argument exa&tly and purely Mathematical, 

Of Mathematical things, are two principal kinds , namely , Namber and Magnitude. 
Number, we define to be a certain Mathematical Surame , of Units. And an Unit is that 
thing Mathematical, Indivifible, by participation of ſome likeneſſe of whofe property , any 
thing, which 1s indeed, or is counted One, may reaſonably be called One. We account 
an Vnt,a thing Mathematical, though it be no number, and alſo indivifible becauſe of it 


tude is a thing Adathematical , by participation of ſome likeneſs of whoſe nature, any 
ching is judged long, broad, or thick, A thick MMagnritnde we call a Solid, ora Body. 
What Magnirude to ever is Solid or Thick, is alſo broad andlong, A broad Magnitude 
we calla Swperficies ora Plain, Every plain Magnitude, hath alſo length, A long Magni- 
tude, we term a Lixe. A Line is neither thick nor broad , but onely long : Every certain 
Line, hath two ends: The ends of a Line, are Poixts called, A Point is a thing Mathe- 
mavical , indivitidle , which may have a certain determined (ituation. If a Point move 
from a determined lituation , che way wherein it moyed, is alſo a Line , Mathemarically 

produced ; 
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roduced : whereupon , of the ancient Mathematicians, a Zine is called the race or courſe 
of a Point. A Point we define, by the name ofa thing Mathematical : though it be no i Lins 
Magnitude, and indivilible : becauſe it 13 the proper end,and bound of a Line : which is a ; 
true Magnitude. And Magnitude we may define to be that thing Mathematical , which | , 
{ is diviſible for ever, in parts divifibl: , long , broad, or thick. Theretore chough a Point be ' Magnitade 
no Magnitude, yet Terminatively we reckon ita thing Mathematical, (as I faid) by rea- Z ; 
ſon it is properly the end and bonnd of a line, 

Neither Number nor Magnitude have any Materiality, Firſt , we will conſider 
of Number, and of the Science Mathematical, to it appropriate , called Arithme- 
tick, and afterward of Magnitude, and his Science called Geomerrie. But that 
name comtenceth me not: whereof a word or two hereafter ſhall be faid. How Im- 
material , and free fromall matter, Number is, who doth not perceive? yea , who 
doth not wonderfully wonder at it > For, neither pure Element, nor eAriſtotles Onmta 
Eſſentia, is able to ſerve for Number, as his p__ matter, Noryet the purity and fimple- 
neſle of Subltance Spiritual or Angelical, will be found proper enough thereto. And there- 
fore the great and godly Philoſopher Anitizs Bottine, (aid : Omnia quecunque a primeva 
rerum natura conſtrutta ſunt, Numerorum vident ur ratione formata, Hoc enim fwit 


principale in animo Conditoris Exemplar, That is : Q[1 things ( which from the | 


very firſt 02iginal being of things, have been framed and made) do 
appear to oy + by the reaſon of Numbers. Foz this was the 
puncipal Example 02 pattern in the mind of the Creatoz, © comfortable 


allurement, O raviſhing pertwaſion , to deal with a Science , whoſe SubjeR is {9 ancient, 
ſo pure, {o excellent, fo ſurmounting all creatures , fo uſed of the Almighty and incompre- 
henſible wiſedome of the Creator, in the diltin& creation of all creatures : in all their 
diſtin parts, properties, natures, and vertues, by order, and moſt abfolnte number,brought 
from N-thing, to the Formality of their being and ſtare. By Numbers property therefore, 
of us, by all poſſible means, (to the perfeRtion of the Science) learned , we may both wind 
and draw our {elves into the inward and deep ſcarch and view , of all creatures diſtin 
yertues, natures, properties, and Forms : And allo tarther, ariſe, clime, aſcend and mount 
up (with ſpeculative wings) in ſpirit, to behold 1n the Glafle of Creation , the Forms of 
Forms , the Exemplar Number of all things Numerable : both viſible and inyiſtble: 
mortal and immortal , Corporal and Spiritual, Part of this profound anddivyine Science, 
had Joachim the Prophefier atreined unto: by Numbers Formal , Natural, and R atio- 
nal, foreſeeing , concluding , and foreſhewing great particular events, long before their 
comming. His books yer remaining, hereof, are good proof. And the Noble Earl of 
CMirandala, (belides that) a ſufficient witnefle: that Joachim in his propheſies, proceeded 
C no other way, then by Numbers Formal, And this Eail himſelf, in Rome, * ſetup goo | Anno 1488, 
onclufons, in all kind of Sciences, openly to be diſputed of : and among the reſt , in his 
Conclutions Mathematical ( in the eleventh Concluſion ) hath in Larine this Engliſh 
ſentence, By numbers, away # had , tothe ſearching out , and underſtanding of every 
thing , able 10 be known, For the verifying of which (oncluſion , I promiſe to anſwer to 
the 74 Qneftions, under written by the way of Numbers, Which Conclufions, I omit 
here to rehearſe : aſwell avoiding ſuperfluous prolixitie: as, becauſe Joannes Pics, Works, 
are commonly had, Bur , in any caſe ,* I would wiſh that thoſe Concluſions were read 
diligently, and perceived of ſuch , as are earneſt Obſeryers and Confiderers of the conftane 
law of Numbers : which is planted in things Natural and Supernatural : and is preſcribed 
to all Creatures, inyiolably to be kept. For, ſo , beſides many other things , in thoſe Con- 
clufions to be marked it would appear, how ſincerely, and within my bounds, I diſcloſe the 
wondertul myſteries by numbers, to be arteined unto, : 

Ot my former words, cafie it 15 to be gathered, that Number hath a treble ſtate: One, in 
the Creator : another is every Creature (in reſpeR ofhis compleat conftitution : ) and the 
F third , in Spiritual , aud Angclical Minds, and in the Soul of man, In the firſt and third 
ſtate, Number, is termed Number Nambring, Bur in all Creatures otherwiſe, Number is 
termed Number Numbred, And in our Soul , Number beareth ſuch a {way, and had ſuch 
an affinity therewith ; that ſome of the old Philotophers taught, Aſans ſonl, to be a number 
moving it ſelf. And indeed, inus, though it be a very Accident, yet ſuchan Accident ir 
| IS, that betore all Creatures it had perfeR being , in the Creator, Sempuernally. N#mber 


(a) 2 numbring / 
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nembring therefore , 1s the diſcretion,d.ſcerning , and diltinRing, of things. Bur in God 
the Creator, This difcret:on, in the beginning , produced orderly and diftinRly all things, 
For, his »umbring, then , was his Creating of all things, And his continual numbring of 
all chings , 1s the Conſervation of chem in being. And , where and when he will lack an 
Unit : there and then , that particular thing ſhall be Dzſcreated, Here I ſtay. Bur our 
Seyeralling, diftinting , and zumbring , createth nothing : but of Mulcitude conlidered, 
maketh certain and diltin&t derermination. And albeit theſe things be waighty , and 
truths ofgreat importance , yet (by the imfinite goodnels of the Almighty Ternarie, ) 
Artificial Methods and eafie wayes are made , by which th? zealous Philoſopher may 
win neer this Riveriſh 1d, this Mountain of Contemplation : and more then Con- 
templation, And alſo, though »#mbey be a thing ſo immarerial , ſo divine, and eternal : 
yet by degrees, by little, and Iirtle , ſtretching forth , and applying ſome likeneſle of it, as 
firſt , ro things Spiritual: and then bringing it lower, to things ſenſibly perceived, as of a 
momentany ſound iterated : then tothe leatt things that may be ſeen , numerable : And 
at Jength (molt grofly) ro a multitude of any corporal things feen, or felt : andjſo of theſe 
groſſe and ſenſible things, we are trained to learn a certain Image, or likeneſſe of numbers, 
and to uſe Art in them co our pleaſure and profit, So grofle 1s our converſation”, and dull 
is our apprehenſion, while mortal Senſe , in us, ruleth the Common-wealth of our little 
world, Hereby we ſay , Three Lyons are three or a Ternarie, Which * Ternaries, are 
each , the V/nion , kuot and Vniformity of three diſcreer and diſtin Units, That is, we 
may in each Ternary, thrice ſeyerally, point, and ſhew a part, One, One,and One, Where, 


our Indivifible Units (1n pure Arithwetick, principally confidered) no man is ignoraanr. 
Yet from theſe groſle and material things, may we be led upward, by degrees, ſo informin 
our rude Imagination , toward the conceiving of xumbers, abſolutely : (Not ſuppoſing, 
nor admixting any thing created , Corporal or Spiricual , to {ſupport z contein , or repreſent 
thoſe »wmbers imagined * ) that atlength, we may be abl?, to find the number of our 
own name, gloriouſly exemplified and regiſtred in the book of the Trinity, molt bleſſed and 
eternal, 

Bur farther underſtand, that vulgar PraRtiſers , haye Numbers, otherwiſe , in ſundry 
Conſiderations: and extend their name farther, then to Numbers , whoſe lealt part is an 
Unit, For the common Logilt, Reckenmalter , or Arithmetician , in his ufing of Num- 
bers: of an Vnit, imaginecth lefle parts : and calleth them Frattions, As of an Unit , he 
maketh an halt, and thus noteth it, 4, and fo of other (infinitely diverſe) parts of an Unit. 
Yea, and farther, bath Frattions of Frattions, &c, And foraſmuch as eAddition , Sub- 
ftraftion, Mmltiplication, Diviſion, and Extattion of Roots , are the chief , and (ufficienc 
parts of Arithmetick: which is, the Science that demonſtrateth the properties of numbers, 


and all operations , in numbers to be performed, © How often therefore , thele five fundry | 


< ſorts of Operations, do, for the molt parr of their execution , differ from the five opera- 
&« tions of like general property and name , in our Whole numbers pratilable, So, often, 
© ( fora morediftin&t doQrine) we, vulgarly account and name itzanother kind of Arith- 
metick, And by this reaſon:the conſideration,dodrine,& working in whole numbers onely:; 
where, of an Unit , 1s noleſle part to be allowed : is named (as it were) an Arithmetick 
by ic ſelf, And fo of the Arithmetick of Frattions, In like fort the neceſſary , wander- 
ful, and Secret doCtrine of Proportion , and proportionality hath purchaſed unto it (elf a 
peculiar manner of handing and working : and ſo may ſeem another form of Arithmetick, 
Moreoyerz the eAſftrowewers, tor ſpeed, and more commodious calculation, have deviſed 
a peculiar manner of ordering numvers , abour their circular motions , by Sexagenes and 
Sexageſimes, By Signes, Degrees, Minutes, &c, which commonly is called the Arithwe- 
tick of Aſtronomical or Phyſical Fraftions, That have I briefly noted by the name of 
Arithmetick Circular, Becaule it is allo uſed in Circles, not Aſtroxowical, &c. Practiſe 
hath led N«mbers tarcher, and hath framed chem, to take upon them, the ſhew of Magni- 
tudes property : Which 1s [ncommenſurability and Irrationality, (For in pure Arith- 
metich,, an Unit , 1s the common Meaſure of all Numbers, ) And here, Numbers are 
become, as Lines, Plains, and Solids , ſometimes Kational, ſometimes Irrational, And 
have proper and peculiar charaters, (as / 3-4 c&- and fo of other, Which js to fignifie 
Rgot Square, Root (ubick: and ſo forth: ) and proper and peculiar faſhions in the five 


in Numbring , we {ay One, Two, Three, Burt how far thele viſible Ones, do differ from | 


principal parts: Wheretore the Practiſer clteemed this a diverſe Arithmetick, from the 
other. 
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other, PraRtiſe bringerh in, here, diverſe compounding of Numbers : as ſometime, two, 
three, four {or more) Radical Numbers diverſly knit by tgns , of More and Lefle : as 
thus 3 12 +Y ce 15,Orthusy/ 53 19+ vv t12—y 5 2, &. And ome- 
time with whole numbers, or fractions of whole Number, among them: as 20 + y/ 5 24. 
y/ & 16 +33 —v 3 10.4 33 44+ 123+ y  9-And fo intinitely, may hop 
the varietic, After this; Both the one andthe other hath fractions incident: and fo is this 
Arithmetick, greatly enlarged , by diverſe exhibiting , and uſe of Compoſitions and 
mixtings. Conlider how , 1 (being defrrous to deliver the Student from errour and Cay1l- 
lation) do give to this P7 attiſe , rhe name of the eArithmetich of Radical numbers : 
Not of [rrational or Surd numbers : which other while, are Rational ; rhough they have 
the Signe of a Roor before them, which Arnhmetick of whole Numbers molt ulual, would 
ſay they had no ſuch Root, and fo account them Szrd numbers , which, generally ſpoken, 
is untrue : as Exclid's tznch Book may teach you, Therefore, tocali chem , generally 
Radical numbers, (by reaton of the hgn y/ prefixed) is a ſure way, anda ſufhcient general 
dittin&tion from all other ordering and uling of Numbers : And yer (befides all this) 
Conliider ; che infinite defire of knowledge , and incredible power of mans Search and 
Capacity * how , they , joyntly have wadcd farther (by mixing ſpeculation and practice) 
and haye found our, and atteincd, to the very chief perfection (almoit) of Numbers prafti- 
cal uſz, Which thing 15 well to be perceived 1n that great Arithmerical Art of Equation : 
commonly called the Rule of Coſs , or Algebra. The Lartines termed it , Regulanm Rei & 


Cenſme, that is, the Rule of the thing, andhis value. Wirh an apt name , com- 
prehending the firlt and Jatt poznts ot ch? Work, And che vulgar names, both m Italian, 
French , and Spaniſh depends (in naming it , ) upon the figufication of the Latin word 


Res : A thing; unlealtt chey uſe the name of 24 [gebra. And therein (commonly) is a 


double errour, [he one of them which think it tobe of Geber, his inventing : the othet 
of ſuch as call it A/gebra. For, firſt , though Geber for his great skill in Numbers, Geo- 
metry, Altronomy , and other maryellous Arts, might have ſeemed able to have firlt 
deviſed che ſaid Rule : and alſo the name carrieth with it a very neer likenefle of Geber 
his name : yer true it 1s, that a Greek Philoſopher and Mathematician , named Diophantss, 
before Gebey his time , wrote 13 books thereof (of which fix are yer extant: and I had 


—— 


chem to * uſe, of the famous Mathematician and my great frind, Petrus Montanrews : ) ' Auno 1 550» 
| 


And (:condly, the very nams, is Algiebar, and not Algebra : as by the Arabian Avicen, 
may be proved: who hath theſe preciſe words in Latine , by eAndreas Alpagis (molt 
pertect in the Aravick tongue) lo tranſlated, Scientia faciendi Algiebar & Almachabel, 
t. Scientia invemendt nimerum ignotum, per additum numeri, & diviſionem, of 4qua= 


rimem, Which is toſay : The Science 02 wozking Algiebar , and Alma- 
chabel : char is: che Science of finding an unknown Number , by 
Adding of a Number, and Diviſion, and Equation. Here haye you the 


name: aud alſo the principal parts of the Rule, rouched, lo name it, Thernle, or art o 

Equation , doth tignifie the middle part and the State of the Rule. This Rule hath his 
peculiar CharaGters, and the principal parts of eArnhmetick, to it apperteining , do differ 
from the other Arithmetical operations. This Arithmetick hath Numbers Simple , Coms 


ſo profound , ſo general,and fo (in manner) conteineth the whole power of Numbers 
Application praQtical : chat mans wit, can deal with nothing more profitable about 
numbers : nor match, witha thing, more meer for the divine force of the Soul, (in hu- 
mane ſtudies, affairs or exerciſes) co be tried in, Perchance you looked tor, (long crenow) 
to haye had ſome particular proof, or evident teltimony of the ule, profit ,'and Commodity 
of Arichmetick yulgar, in the common life and trade of men, Thereto, then I will new 
frame my ſelfe : Bur herein great care I have, leaſt length of ſundry proofs , might make 
you deem , that either I did diſdoubt your zealous mind to yertnes ſchool, or elſe miſtruſt 
your able wits , by ſome , to gueſſe much more. A proot, then four, five, or fix, ſuch, will 
[ bring, as any reaſonable man, therewith may be perfwaded, to loye and honour, yea learn 
and exerciſe the excellent Science of Arithmerick, | 
And firſt : who, neerer at hand, can be a berter witnefle of the fruit received by Ariths 


metick,, then all kind of Merchants? Though not alike, cither need ir, or uſe it. How 


= they torbear the uſe and help of the Rule , called the Golden Rule? Simple and 
3. Compound { 


—— — — 


pound, Mixt , and FraQtions accordingly. This Rule and eAribmerick of Algiebar, is 
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Compound : both forward and backward > How might they miſſe Arithmerical help in 
che Rules of Fellowſhip: either withoit time, or with time ? and berween the Merchant 
and his Fator > The Rules of Bartering in wares onely : or part in wares, and part in 
money, would they gladly want ? Our Merchant Venturers, and Travellers over Sea, how 
could they order their doings jultly and without lofle , unlefle certain ard general Rules 
for Exchange of money, and Rechange, were , for their uſe , deviſcd > The Rule of Alliga- 
tion, in how ſundry cafes, doth it conclude for them , fuch precite yeritics , as neither by 
natural wir, nor other experience they were able elle ro know ? And (with the Merchant 
then to make anend ) how ample and wonderful is the Rule of Falſe poſitions ? eſpeciall 
as 1tis now , by ewo excellent Machematicians ( of my familiar acquaintance in their lite 
time) enlarged > I mean Gemma Friſins and Simon Facob, Who can either in brief con« 
clude, the gzneral and Capital Rules? or who can Imagine the Myriades of ſundry Caſes, 
and particular examples in A and earnelt , continually wrought , tried and concluded by 
by the forenamed Rules only? How ſundry other Arichmetical prattiſes, are commonly 
in Merchants hands, and knowl:dge : They themſelyes can art large teltzhe, 

The Minrmaltzr, and Goldſmith, in their mixture of Metals, either of divers kinds, or 
divers values ; how are they, or may they, exactly be direRKed, and marveloully pleaſured, 
if eArithmetick be their guide > And the honourable Phyſicians will gladly confefſe them- 
ſelves much bcholding to the Science of Arithmerick,, and that ſundry wayes: But 
chiefly in their Art oft Graduation , and compound Medicines, and though Gallen, 
Averrots , eArnoldrs, Lullus, and others have publiſhed their poſitions, alwel in the 
quantriries of the Degrees above Temperament, as in the Rules , concluding the new Forms 
reſulting : yeta more preciſe, commodious, and eafie £Methed, is extant: by a Countrey- 
man of ous (aboye 200 yearsago) invented, And foraſmuch as I am uncertain, who hath 
the ſame : or when that lirtle Latin treatiſe (as the Author writ it, ) ſhall come to be 
printed: (Both co declare the deſire I have to pleaſure my Countrey , where in I may : and 
alſo , for very good proof of Numbers uſe, in this moſt ſubtile , and fruitful Philoſophical 
Concluſion,) I intend in the mean while, molt briefly , and with my farther help, to com. 


municarte the pith thereot unto you, 


Firlt, deſcribe a circle : whoſe Diameterler be an inch, Divide the cirtumference into 
four equal parts. From the Center,, by thoſe 4 ſections , extend 4 right lines : each of 4 
inches and a half long : or of as many as you liſt, about 4 without the circumference of the 
circle : So that they tall be of 4 inches long (at the leaſt) without the Circle, Make good 
evident marks at every inches end. If you lilt , you may ſubdivide the inches again into 
Io or 12 ſmaller parts, equal, At the ends of the lines, write the names of the 4 principal 
Elemental qualities. Hor, and Cold, one againlt the other, And likewiſe Moift and Dry, 
one againſt the other, And in the circle write Temperate, Which Temperature hath a 
good Latitude : as appeareth by the Complexion of man, And therefore we haye allowed 
unto it, the foreſaid Circle : and not a point Mathematical or Phyſical, 

Now, when you haye two things Miſcible, whoſe degrees are * truly known; Of ne- 
nellity, exther they are of one quanticy and waight , or of diverſe, If they be of one quan- 


incentions and degrees) ora Temperate, and a contrary, T he form reſulting of their Mix- 
tre, ts in the Middle between the degrees of the forms mixt, As for example, let A, be 
Moiſt in the firlt degree : and B, Dry in the third degree, Adde 1 and 3; that maketh 4: 
the half or middle of 4 is 2, This 2 is the middle , equally diſtant from A and B ( for the 
* Temperament is counted none. And for it , you mult put a Cypher , if at any time, it be 
jn mixture.) Counting them from B, 2 degrees , toward A : you find it to be Dyy in the 
firlt degree: So1s the Forms reſulting of the mixture of A, and B, in our Example, I will 
o1ve you another example, Suppoſe , you have ewo things, asC, and D: and of C, the 
Heat to be in the 4th, degree : and of D, the Cold, to be remiſie, even unto the Tempera- 
ment, Now, forC , you take 4: and fot D, you take a Cypher : which, added unto 4, 
yeildeth onely 4, The middle, or half, whereof, is 2, Wherefore the Form reſulting of 
C,and D, is Hot 1n the ſecond degree: for, 2 degrees , accounted from C, toward D, end 
jult in the ſecond degree of hear, Of the third manner, I will give alſo an example: which 
letbe this: I have a liquid Medicine whoſe Qualitie of heat is inthe fourth degree ex- 
alced : as wasC, inthe example foregoing : and an other liquid Medicine I have : whoſe 
Qualitie, is heat , in thc firit degree, Ot each of theſe, I mixt alike quantitie : Subtract 


here, 
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here, the lefſe from the more : and the refidue divide into two equal parts: whereof the 
one part; exther added to the leſle, or ſubtracted from the higher degree , doth ptoducs the 
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degree of the Form reſulting , by this mixture of C , andE, As, if from 4; you abate t, | | 
there refteth 3, the half of 3 1s 14: Add to 1 3: you haye 2 3. Or ſubtract from 4 this 14: 
ou have likewiſe 2 4 remaining, Which declareth, the Forms reſulting, to be Heat, in the | | 
middle of the third degree; | | 
| Bur if the quantities of rwo things Commixt, be divers, and the intenfions, (of their | The ſecond 
&« Forms miſcivle ) be in divers degrees, and heigths, (Whether thoſe Forms be of one | Rule. 
& kind, or of Contrary kinds , or of a Temperate and a Contrary , What ——_— is of 
« the leſſe quantity to thegreater , the ſame ſhall be of the fotos; which « between 
« the degree of the Form reſulting , and the degree of the greater quantity of the thing 
<< wiſcibh to the difference, which # between rhe ſame degree of the Form reſulting , pa. 
« the degree of the leſs quantity, As for example« Let rwo pound of Liquour be giyen , 
hot in tne tourth degree : and one pound of Liquour be given, hot in the third degree, 1 
would gladly know the Form reſulting y in the mixture of theſe two Liquours; Ser down 
your numbers in-order thus. Now by the Rule of Algie- — 
bar, have I deviſed a very caſic, brief , and general man- "7 H 
ner of working in this caſes Ler us firlt ſuppoſe that Afid- | ®* ** — 
ale Form reſulting to be 1 c * as that Rule teacherh; "= ttm. | 
And becauſe (vy our Rulc, here giyen) as the weight of r, REFD 29 
sto 2 2 So 1s the difference between 4, (the degree of - - 
the greater quantity) and 1 cQ : to the difterence between T and 3 : (the degree of 
the thing, 1n l:fle quantity, And withal, 1 c&,being always in a certain middle, berween 
the two heigths or degrees, For the firlt difference , I ſer 4—1 cf + and for the ſecond, 
[ fer 1 «£—3, And now again, I ſayzas 1 isto 2: {013 4—1 cf ts 1 cf —3; Wherefore, 
of theſe tour proportional numbers , the firſt and the fourth mulciplyed , one by the other; 
do make as much , as the ſecond and the third multiplied the one by the other; Let theſe 
F: multiplications be made accordingly: And of the firſt and the fourth; we have 1 «&— 3g 
| and of the ſecond and third, 8-2 c&, Wherefore, your Kquation is between 1 c& — 3; 
and 8—2 c@, Which may be reduc#d , according to the Art of Algiebar : as, here, 
> adding 3 » tocach part, giverhthe Aquation,thus; 1 cE=11—3 cf. And yet again , 
T0 he or redueing it : Adde to each part, 2 <©: Then haye you 3 c& equal to 1 1; 
thus 


_ 


—— 


——_— — 
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thas repreſented 3 = 17, Wherefore, dividing 11, by z: the quotient is 3 4 «2 the 
Value of our 1 <&, Coſs, or Thing, firlt ſuppolced: and that is the heioth, or Intention of 
the Forns reſulting : which 

is Heat, 11 two thirds of 


WI =. 4: , 2 | The Forms the fourth degree 3; and here 
S. i | reſulting, I ſet the ſhew of the work 


w_ | 
Hot. 3. I in concluhon thus, The 


bn, proof hereof 15 cafie, by fub- 
F (trafting 3, from 33, relteth 
'- SubſtraR the ſame heig:h of the Form reſulting, (which is 3 3 ) from 4: then reſteth 5, 
You ſee that 5 is double to : as 2 f$. is double to 1 |, So ſhould it be : by the Rule here 
given, Note, As you added to each part ofche Aquation 2 : fo if you firlt added to each 
part 2 c& ic would ſtand , 3 c£—3==8$: and now adding to cach part 3 : youhaye (as 
afore ) 3 <£=11- 

| And though, I, here , ſpeak onely of two things miſcible : ard moſt commonly more 
then three , four , five or fix , &c. are to be mixed: (and in one Compound to be reduced : 
and the Form reſulting of the ſame , rt» ſerve the turn) yer theſe Rules are ſufhciency duly 
repeated and iterated, In proceeding firft, with any two: and then with the Form ceſulcing 
and another, and fo forth : For , the laſt work concludeth the Form reſulting of them all : 
I need nothing to ſpeak, of the mixture (here ſuppoted) what it is, Common Philoſophy 
hath defined it, ſaying , Mixtio eſt miſcibilium , alteratorum , per minima conjunttorum 
Unis, Every word in the definition , 1s of great importance. I need not allo ipend any 
time, tothew, how, the other manner of diſtributing of degrees , doth agree to theſe 


Rules, Neither need I of the farther uſe belonging to che Ciofſe of Graduation (before 
d:{cribed) un this place declare, unto ſuch as are capable of thar, which I have already ſaid, 
Neither yet with examples, ſpecifie che manifold yarietics , by the foreſaid rwo general 
Rules to be ordered, The witty and Studious, here, have ſufficient: And they which are 
not able to attein to this , without lively teaching . and more in particular ; would have 
larger diſcourfing , then 18 meer in this place to be dealt withall : And other (perchance) 
with a proud ſnuffe will diſdain this little : and would be unthankful for much more. 
I, Therefore conclude ; and with ſuch as have modeſt andearneft Philoſophical minds , to 
laud God highly for this: and to maryail chat the profoundeſt and ſubrilelt point,concerning 
Mixture of Forms, and Qualities Natural , 1s ſo matcht and married with the molt 
fimple, cafic, and ſhort way of the noble Rule of eAlgiebar, Who can remain, therefore, 
unpe*riwaded, to loye,allow,and honour the excellent Science of Arithmetick,? For, here, 
you may percelye that the little finger of Arithmetick, is of more might and contriving , 
then a hundred thouſands mens wits, of the middle fort, are ableto perform, or truly co 
conclude, without help thereof, 

Now, will we farther, by the wiſe and valiant Captain, be certified, what help he hath, 
by the Rules of eArithwetick; in one of the arts to him apperteining : and of the Greeks 
« named T axed. That is, the $kill of ordering Souldiers in Battle ray , after the belt 
© manner to all purpoſes, This art ſo much dependeth upon Numbers uſe , and the Mathe- 
maticals, that /£1ianm (che belt writer thereof, ) in his work to the Emperour Hadria- 
us , by his perfetivn, 1n the Mathemaricals, (being greater then others before him had,) 
thinketh his book to paſſe all other the excellent work , written of that art , unto his dayes, 
For, of it, had writren «/£neas : (new of Theſſaly : Pyrrhus Epirota , and Alexander 
his fonne : Clearchus : Panſanias : Evangelus : Polybing , familiar friends to Scrpio , 
Pons Iphicrates, Poſſidonins, and very many other worthy Captains , Philoſophers 
and Princes of immorta] fame and memory. Whoſe faireſt flower of their garland ( in 
this feat) was Arithmetick : and a little perceiverance, in Geometrieal Figures, Bur in 
many other caſes doth Arithmetick Rand the Caprain in great ſtead, As in proportioning 


| of victuals for the army , either remaining ata ſtay ; or ſuddenly to be encreaſed with a 


certain number of Souldigrs: and for a certain time, Orby good arts to diminiſh his Com- 
pany , to make the viftuals, longer to ſerve the remanent, and for a certain derermined 
time: Tf necd ſo require. And fo in ſundry his other accounts, Reckonings, Meaſurings, 
and Proportionings ,the wiſe ,expert , and circumift& Caprain will affirm the Science of 
eArithmetick,, tobe one of his chief Counfailors, direRers and aiders. Which thing (by 
good mcaus was cyidentto the Noble,the Couragious, the Loyal, and Courtcous fob, late 
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wt | Earl of Warwick, Who was a young Gentlerhan , chroughly known to very few. Albeitr| £7 
h C his luſty valianrneſſe , force, and Skill in Chivalrous feats and exerciſes : his humbleneſs, 
| * [and friendlineſs toallmzn, were things, openly, of the world perceived, But what roots 
c | (otherwiſe,) vertue had faltencd in his breſt, whar Rules of Godly and honourable life he 
k had framed to himſelf : what vices, (in ſome then living) notable, he rook great care to 
©]. 8 eſchew, what manly vertues,in other noble men,(flouriſhing before his eyes, ) he Sythingly 
. D aſpired after: what prowefles he purpoſed and meant to atchieye : with what feats of Arts, 
1 he began to furniſh and fravght himſelt, for the berter ſervice of his King and Countrey , 
| both 1n peace and war, Theſe (I fay) his Heroical Meditations, fore-caltings, and deter 
"1 minations , no twain, (1 think) behde my helt, can fo o_—_ » and truly report, And 
| therefore, in Conſcience, I count it my part, for the honour, preterment, and procutivg of 
71 i yerrae, (thus briefly) ro have put his Name, in the Regiſter ot Fame Immortal. 

| To our purpoſe. This. Joþ# by one of his as ( behides many other : both in England 
and France, by me, in hun noted) did diſcloſe his hearty love , £0 vertuous Sciences : and 
his noble intent, to excell in Martial prowefle : when we with humble requett, and inftanc 
Soliciting : got the belt Rules ( either in the time palt , by Greek or Roman , or in our 
time uſed : and new Scratagems therein deviſed ) for ordering of all Companies , ſummes, 
and Numbers of men, (many, or tew) with one kind of weapon, or rhore appointed : with 
x Artillery or without : on horsback or on foot: to give ortake on-ſet: ro ſeem many , 
4 being few ; ro ſeem few , being many. To march in batrail or journey : with many ſuch 
| fears , to foughten field, Skirmiſh or Ambuſh appertainiyg: and of all theſe lively _ 


ments (molt curiouſly) to be in velame parchment deſcriocd: with Notes and peculiar 

marks 4 as the art requireth : and all thete Rules and deſcriprions Aruhmerical, incloſed 

in a rich Caſe of Gold , he uſed to wear about his neck , as his Jewel moſt precicus, and This Nevle 
C 


Counfailour moſt truſty. Thus, eArichmetick,, of him, was ſhuned in gold : Of Num |. OO 
bers fruit , he had —_ hope, Now Numbezs therefore innumerable, in Numbers praiſe, | ann, * 1553, 
his ſhrine ſhall fande. ſcarce 24 years 


Th What need I, (for farther proot to you) of the Schoolmaſters of Juſtice, to require teſti- of ape, having 
| mony : how needful , how fruitful , how »kilful a thing Arithmetick, is 5 I rmcan the ' 30 ifſtte by his 
Lawyers of all ſorts, Undoubtedly, che Civilians can rarvellouſly declart + how, neither SO 
the Ancient Romane Laws, without good knowledg of Numbers Art, canbe perceived: Somerſet; " 
Nor (Juſtice infinite Caſes) without due proportion, (narrowly conſidered) is able to be ; | 
execured, How jultly , and with great knowledg of Ait , did Papinianxs inſtitute a law 
of partition, and allowance, berween man and wite after a divorce > But how eAcenrſixs, 
Baldu, Bartolm, faſon, Alexander, and finally, Alciatxs , (being otherwiſe , notably 
well learned) do jumyle, gueffe and erre from the equity, art and intent of the Law-maket: 
Arithmetick can dete& , and convince : and cleerly , make the truth co ſhine, Good 
Bartolta tired in the examining and proportioning of the matter, and with Accarſfize 
Gloſſe much cumbrcd : burſt out , and faid : Nwlla eſt in toro libro , hac gloſſa difficiltor : 
Cnus compurationem nec Scholaſtici , nec Dottores incelligunt, '&c, Thatisi Jy the 


whole book , there is no gloſſe harder then this : Whoſe account o2 
reckoning , neither the Scyolers no2 the Doitours underſtand , ec. 


What can they lay of Fulranz law , Si ita Scriptum, &c, Otche Tettators will, jultly 
performing, between che wife, ſonn* , and daughter > How canthey perceive the equity 
of Aphricanns, Arithmetical Reckoning, where he treacerh of Lex Falcidia ? How can 
they deliver him , from his Reprovers : and their maintainers: as Foannes , eAccurſin, 
Hypolitus, and »+Alciatns? How jutily and artificially; was Africanus reckoning made ? 
Proportionating to the ſummes bequeathed, the Contributions ot each part? Namely , for 
the hundred prelencly receiued, 1745. And for the hundred , received after ten moneths 
125: which make the 3o: which were to be contributed by the legataries to the heir. 
For, what proportion 100 hath co 75 : the ſame hath 17 5 to 12 £: Which is Seſguitertia. 
thatis , a$4, to3, which make 7, Wonderful many places in the Civillaw , require ai 
expert Arithmeticiaz , to underſtand the deep Judgment and jult determiration of the 
Ancient Roman Law-maker, But much more expert ought he tote , who ſhould be abk 
[ro decide with equity , the infinite variety of Cafes , which doe , or may happen , unde; 
every one of thoſe laws and ordinances Civil, Hereby, cafily, you may now conjectine :| 
that in the Canon law: and in the laws of the Realm (which with us, bear the chie! 
utncly ) Juſtice and equity might be gry preferred, and $kilfully executed througk 
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Juſtice, 


| ' Number. 


| Ba Number and Magnitude , have a certain Original ſeed , (as it were) of an in- 


— 


due $kill of Arithmetick , and proportions apperteining. The worthy Philoſophers and 
prudent law-makers (who have written many books De Repwblica How the belt Bare 
of Common-wealths might be procured and mainteined, ) have very well dete:mined of 
Juſtice : (which, not onely isthe Baſe and foundation of Common weales : bur alſo the 
rotal perteC&tion of all our works, words , and thoughts:) © defining it, to be that vertue , 
« by whichgto every one. is rendered, that to him appertaineth, God challengerh this ar 
our hands to be honoured as God : to be loyed, as a Father, and to be feared, asa Lord and 
Maſter. Our neighbours proportion 1s alſopreſcribed ofthe Almighty Law-maker : which 
is, to dotoothers, even as we would be done unto, Theſe proportions, are in Juſtice 
neceſſary : in duty, commendable : and of Common-wealths, thelife, Rrength, tay, and 
flouriſhing. eAr:ſtotle in his e/Ethicks (to fetch the ſeed of Jultice, and light of direCtion, 
to uſe , and exccute the ſame) was fain to fly to the perfetion , and power of Numbers ; 
for proportions Arithmetical and Geometrical, Plato in his book called Epizomis,(which 
book is the T reaſure of all his doctrine ) where his purpoſe 15 to ſeek a Science , which, 
when a man had it, perfe&tly : he mightſeem, andſobe , indeed , #:ſ», Hebriefly of 
other Sciences diſcourfing,, tindeth them , nor able to bring ic to paſſe : Bur of the Science 
of Numbers , he faith. [lla, que rumerum mortalinm generi dedit , id profetto efficiet. 
Deum autem aliquem , mags quam fortunam , ,ad ſalutem noſtram , hoc munus nobis 
arbitror contuliſſe, ©'c, Nam ipſum bonorum omnium Authorem , Cur non maxim boui 


Prudentie dico, cauſam arbitramur ? That Science, verily ,which hath taught 
mankind number » ſhall be able to bzing it to paſſe. And, I think, a 
certain God, rather than Foztune; to have given us this gift , fo2 our 
blifſe. Fo2 » why {ould we not judg him who is the Authour of all 


CUifedome 2? There, ar length, he proveth #:ſedome to be atreined by good Skill of 
Numbers. W uh which great Teltimony , and the manifold proofs , and reaſons, before 
expreſſed , you may be ſufficiently and fully perſwaded; of the perfe& Science of Arith- 
metick,, to make this account : That ofall Sciences, next to Theologie, it is molt divine, 
moſt pure, moſt ample, and general, moſt profound, molt ſubtile, moſt commodious , and 
molt neceflary. Whole next Siſter , is the abſolnte Science of Magnitndes : of which (by 
the dire&tion and aid of him, whoſe Magnitude is infinite , and of us incomprehenfible ) 
I now intend ſo to write, that both with the £Multitude , and allo with the Magnitude 
of maryellous and fruittul yerities , you (my frirnds and Countreymen) may be 1tir'd up 
and awaked , to behold what certain Arts and Sciences (to our unſpeakable behoof) our 
heavenly Father , hath for us prepared , and reyealed by ſundry Philoſophers and Mathe- 


WALICIARS» 


credible property : and of man, never able, fully ro be declared. Of Number, an 
Unit , and of Magnitude, a Point, do ſeem to be much like Original cauſts : Bur the 
diyerlity neverthelefſe,is great. We defined an nit to be a thing Marhemarical indiviſible : 
A Point, likewiſe , we ſaid to bea Mathematical thing indivifible, And farther, that a 
Point may have certain determined Situation: that is, that we may aſſign , and preſcribe 
a Point, to be hereg there, yonder, 8c, Herein (behold) our Unir is free, and can abide no 
bondage, or tobe tyed to any place, or ſeat: diviſible or indiviſible. Again , by reaſon, a 
Point may have a ſituation limited to him : a certain motion, therefore, (toa place, and 
from a place) 15toa Point incident,and appertaining, But an Vnit cannot be imagined, 
to have any motion, A point, by his motion, produceth Mathematically , a line, (as we 
ſaid before ) which is the firſt kind of Magnitudes , and molt fimple : An Unit, cannot | 


produce any numver,A line, though it be produced of a Point moved, yet it doth not conſiſt 
of points : Number, though it be not produced ofan Unit, yer doth it conlilt of Units, as 
a material cauſe, Bur formally , Number , is the Union and Unity of Units, Which uni- 
ting and knitting, is the workmanſhip of our mind: which, of dittin& and diſcreet Units 
maketh a Number : by uniformity , reſulting of a certain multitude of Units, And ſoy | 
every number may have his leaſt part given: namely, an Unit: But not of a magnitude, 
(no, not of a Line,) the lealt part can be given : becauſe, infinitcly,divifion thereot, may be 
conceived. All Magnitude,is either a Linea Plain,or a Solid:-Which Line, Plain or Solid, 


T 


good things , tobe alſo the cauſe of the greateſt good thing, namely, | 
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Nature produced ; Bur, as (by degrees) Number did come to our perceiverance 2. So by yi- 
fble forms , we are holpen to imagine , what our Line Mathematical is, What our 
Point, is. So precile , arc our 'Magnitudes , that one Line 1s no broader than an other : 
for they have no breadth: Nor our Plains haye any thickneſle; Nor yer our Bodies, any 
weight : be they never ſo large of dimenſion, Our Bodies , we can haye ſmaller, than 
eicher Art, or Nature can produce any-: and greater allc then all the World can compre- 
hend, Our leaſt Magnitudes , can be divided into ſo many parts, as the greatelt, As, a 
Line of an inch long, { with us) may be divided into as many parts, as may the diame- 
ter of the whole World, from Ealt to Welt : or any way extended: What priviledges, a- 
| boye all manual Art, and Natures mighr, have our two Sciences Mathematical ? to exhi- 
| bit, and to deal with things of ſuch power, liberty, ſimplicity, purity, and pertection? And 
| in them, ſo certainly, to orderly, fo preciſely, to proceed : as excellent , 1s that workman 
Mechanical Judged, who neerett can approachrto the repreſenting of works, Mathematj- 
cally demonltrated ? And our two Sciences, remaining, pure, andalſolute in their proper 
terms , and in their own matter, to have, and allow onely fuch demonſtrations, as are 
plain , certain, univerſal, and of an eternal verity > This Science of EMagnitude, his 
roperties, conditions,and appurtenances: commonly , now 15, and from the beginning, 
hath of all Philoſophers, been called Geometry. Bur verily, with a name-roo baſe and ſcant, 
for a Science of ſuch dignity and ampleneſſe, And, perchance, that name, by common and 
ſecret conſent , of all wiſe men, hitherto cath been ſuffered ro remain : that it might carry 
with it a perpetual memory of the firti and notableſt benefit, by that Science, rocommon 


; 


confounded, ( as in Egypr, yearly, with the over-flowing of N#/zs, the greatelt and long- 
elt river in the World) or, that ground bequeathed, were to be aſſigned :. or ground ſold, 
were to be laid out: or ( when diforder prevailed ) that Commons were diltributed into 


negligeace 3 Some by fraud, and ſome by violence , did wrongfully limit , meaſure, en- 


þ 


people ſhewed : Which was, when Bounds and Meres of land and ground, were lolt, and | 


Severalties, For, where, upon theſe and ſuch like occafions, Some by ignorance , ſome by | | 


croach, or challenge ( by prerence of jult content and meaſure ) thoſe lands and grounds: 
great lofſe, diſquierneſle, murther, and war did ( full oft ) enſue: Till, by Gods mercy, and 
mans induſtry , The perfe& Science of Lines, Plains , and Solids ( like a divine Juſtici- 
er) gave unto every man his own. The people then, by this art plealured, and greatly re- 
lieved, in their lands ju't meaſuring : and other Philoſophers, writing rules for land mea- 
luring : berween them borh, thus, confirmed the name of Geometria, that 1s, ( according to 
:he very Erymologie of the word) Land-meaturing, Wherein the people knew no farther of 
Magnitudes uſe, bur in Plains: and the Philoſophers of them had no fit hearers, or Schol- 
lers : farther to diſcloſe unto, then ef flat, plain Geometry. And chough, thele Philoſo- 
phers, knew of farther uſe, and belt underſtood the Erymologie of the word, yer this name 
Geomerria, was of them applyed generally to all ſorts of Magnitudes: wnlefle otherwhile, 
ot Plato and Pythagoras, When they would preciſely declare their own doQtrine. Then 
was * Geometria, with them, Studinm quod circa planim verſatur. But, well you may 
perceive by Exclid's Elements that more ample is our Science, then to meaſure Plains : 
and nothing lefle thercin is taught ( of purpoſe) then how to meaſure Land. Anothe! 
name, therefore, mult needs be had,for our Mathematical Science of Magnitudes: which 
regardeth neither clod nor cuff: nexther hill; nor dale : neither earth nor heaven : bur 1s 
av{olute Megethelogia, not creeping on ground, and daſling the eye with pole, perch, rod, 
* or line z bur lifriog the heart above the Heavens, by inviſible lines, and 1mmortal beams: 
. meerech with the reflexions of the light inco mprehen(ble, and fo procureth joy, and per- 
© tection unſpeakable, Of which true uſe of our Megethica, or Megethologia, Divine 
Plato ſeemed to haye good talt and judgment : arid ( by the name of Geometry. ) ſonoted| 
it: and warned his Scholers thereot : as , in his ſeventh Dialogue,of the Commonwealth 
may evidently be ſeen, Where ( in Latin ) thus it is; right well tranſlated: Profefto, ne- 
# hec non negabunt, Onicungue vel paululnm quid Geometrie guſt arunt, quin hee Sci- 
#14, 80xt74, omnino ſe habeat, quam de ea loqunntur, qui in ipſa verſantur. In Enliſh, 


-u5- Uertly ( faich 7lazo) whoſoever hath ( but even very little ) taſked, 
of Geometry, will not deny untous, this : but that this Science, 1s 
of another condition, quite contrary to that, which they that are exer- 


wk init,do ſpeak Of it. And there it followeth of our Geometry. Duod queritur 


(d) 2 cogne[cend: | 


Geometry. 


Plato 7, de | 
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e & imeeriq, 


coonoſcendi illins gratia , quod ſemper eff , non & ejus qued oritur quando9” | 
_—_— ejus or eft oo , Capi eft. At tollet igitur (0 —= ſe Vir) a4 Verge 
tatens , animum : atque ita , ad Philoſophandum preparabit cogitationens , ## ad ſupera 
Convertamns * que ynunc, contra quam decer,ad inferiora dejicimus,&c, nam maxime 
iritur precipiendum eſt ut qui preclariſſimans hanc habitant ("rvitatens, nullo modo, 
Geometriam ſpernant. Nam & que preter ipſins propoſi tum, quodam modo eſſe videntar, 
| haud exigua ſunt, &c. It mult needs be confeiled (faith Plaro,) That [ Geometry) 


is learned, foz the knowing of that which is ever ; and not of that, 
which in time , bothis bzedandis bzought to an end, #c. Geometry is 
the knowledge of which is everlalting. Jt will lift up therefoze 
(D Hentle Sir) onr mind to the verity ; and by that means it will 
pzepare the Thought , to the Philoſophical love of wiſedome , that we 
may turn 02 convert,toward heavenly things, [boch mind and chought] 
which now > otberwiſe than becommeth us , we caft down on baſe oz 
inferiour things» bc. ley, therefoze Commandement mult be given, 

| that ſuch as Doe inhabite this moſt honourable City, by no means, 
Fo2even thole things [done by ic] which, in manner 


deſl T4 
ſeem to be, beſide the purpole of Geometry ; are of no ſmal impoz- 


tance, #f. And beſides the manifold uſes of Geomerry , in matters appertcining to war, 
he addeth more, of ſecond unpurpoled fruit, and commodity, ariling by Geometry, laying : 
| | Scimus quin etiam ad Deſciplinas omnes facilins per diſcendas intereſſe omnino, attigerit 
ne Geometriam aliquis, an non, ©'c, Hanc ergo Dofttrmam, ſecundo loco diſcendans juve- 
nibu ftaruans: Thar is. But allo, we kuow, that foz the moze eaſie 
learning of all Arts, it impozteth much , whether one [have any 
knowledg in Geometry , 02 no, #c. Let us therefoze make an ozdi- 
nance 02 decree , that this Science of young men ſhall be learned in | ” 
the ſecond place, This was Divine Pato his judgment , both of the purpoſed, chief, | "y 
and perfe&t ule of Geometry: and of his ſecond, depending , derivative commodities, | © 
And for us Chriſtian men, a thouſand thouſand more occaſions are to have need of the help 
7, D. of * eMegethological mes 05 : whereby to train our Imaginations and Minds 
Herein 1 | by little and llictle ro forſake and abandon, the grofle and corruptible ObjeRts , of our out- 
would gladly | ward ſenſes: and to apprehend by ſure doctrine demonttrative , Things Mathematical, 
ſhake off , the | And by them readily to be holpen and conducted, to conceive, diſcourſe, and conclude of 
earthly name | (&;nos Intelleftual , Spiritual , Eternal, and ſuch as concern our bliſſe everlaſting : which, 
of Geometry. | 1 viſe (without ſpecial priviledg of 1]lumination, or Revelation from Heaven,) No 
| mortal mans wit (naturally) is able to reach unto, or to compaſſe, And, verily, by my ſmall 
Talent (from above) I am able coprove aad teſtifie that the literal Text y and order of our 
divine Law , Oracles and Myſteries , require more skill in Numbers and Magnitudes : 
then (commonly) the Expoſitors have uttered : but rather onely (at the moſt) ſo warned ; 
and ſhewed their own want therein, (To name any, is necedlefſe ; and to note the places, 
is, here, no place ; Bur if I beduly asked , my anſwer is ready.) And without the literal 
Gramrmarical, Mathemarical, or Natural verities of ſuch places, by good and certain Arr, 
perceived no Sparituall ſenſe , proper to thoſe places, by Abſolute Theologie) will thereon 
=» depend. « No man, therefore, can doubt , but toward the atteining of knowleds incom- 
© parable, and Heavenly Wiſdome : Mathematical ſpeculations both of N ambers and 
« Magnirudes : are means, aids and guides : ready , certain , and neceſſary, From 
hencetorth ,"1n this my Preface , will I frame my talk , to Plato his fugitive Scholers : or, 
rather, to ſuch, who well can, (and alſo will,) uſe their outward enſes, to the glory of God, 
the benefir of their Countrey , and their own ſecret contentation, or honeſt preferment on 
this earthly Scaffold. To them, I will orderly recite, deſcribe , and declare a great Number 
of Arts, from our ewo Mathematical fountains, derived into the fields of Nature. Where- 
by ſuch ſeeds, and roots, as lic deep hid in the ground of Natwre, are refreſhed, quickned, 
and proyoked to grow, ſhoot —_—_ , and give fruic, infinite and incredible, And theſe 
Arts ſhall be ſuch, as upon magnitudes properties db depend more than upon Number. | 
Az Art. | And by geod reaſon we may call them Arts, 'and Arts Mathemarical Derivative, for (at | 


this time) I'define An Art, to be a Wethodical compleat Doffrine, paving ? 
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| 


allowance of tze Yetaphyſical Philoſopher : the kn! 


of ſufficient and peculiar matter to deal with; by the 


of , tohumane itate is necefſary. And char I account an Art Batbema- 
tical derivative » which by Bathematical demonſtrative Bethod, in 
Numbers 02 Yaguieudes , ozdereth and confirmety his doffrine , as 
much and as perfectly as the matter ſubjett will admit. And for that 1 
intend, to uſe the name and propertie of a Mechanician , otherwiſe, then (hitherto it hath 
been uſed , I chink 1: guvd (for diſtintion fake )to give youalloa brief deſcription , what 
I mean thereby. 1 Zechanician 02 a Bechanical wozkman , is he whoſe 
Skill is without knowledg of Bathematical-demontftration, perfettl 
to wozk and finith any ſenfible wozk , by the Bathematician pzinci 
92 derivative > demontlirated 02 demonſtrable. Full well I know that he 
which inventeth or maketh chele demonſtrations , 1s generally called A ſpeculative Me- 
chanician , which diftcreth nothing from a Mechanical Mathematician, So, inreſpeR 
of divers ations, one man imay have the name of ſundry Arts , as ſometime ofa Logician, 
ſometimes , inthe fame manner otherwiſe handled) of Rethorician. Of theſe trifles, 1 
make (as now, in reſpect of my Preface), ſmall account + to file them for the fine handliog 
of ſubrile curious dilpucers, In other places, they may command me , to give £00d reaſon : 
and here, I will noc be unreaſonable, 

Firſt, then, from che purity , ablolutenefſe , and Imimareriality of principal Geomerrie, 
is that kind of Geomerrie derived, which vulgarly 1s counted Geomerrie, and 15 the Art of 


meaſuring ſenſible magnitudes , their juſf quantities and contents. 
This , teachech co mealure cher at hand ; and the Practiter to be by thecbing Mealured ; 
and fo, by due applying of Com»afle, Rule, Square, Yard, Ell, Perch, Pole, Line, Gaugwg | 
rod, (or ſuch like Lattrumenc) to the Lengch , Plain z or Solid meaſured, * co be certihed , 

either of the length, perimetricy or diſtance lineal: and chis is called: Afecomerrie. Or * to 
be certified of the coarent of any plain Superticies z whether it be in ground Surveyed, 
Board,or Glafle meafuced, or ſuc}: like thing : which meaſuring, is named, Embadometrie, 


Art Mathe- 
matical Deri- 
vative, 


A Mechani- 
cian, 


I, 


Geomerry 
Vulgar, 


T, 
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* Orelſecounderitand the Solidity and content of any bodily thing : as of Timber and, 
Stone, orthe content of Pits, Ponds , W-ls , Veſſels, ſmall and great, of all faſhions. | 
Where of Wine , Oil, Beer, or Alc V. ſlels, &c. the Meaſuring commonly hath a peculiar | 
name and 1s called Ganging, & 1d th:+ general name of theſe Sold meaſures is Stereometry. | 
Or elſe, this Yulgar Geometry, hath conhideration to teach the PraRtiſer , how to meaſnre | 
things, with good diltarice Lerween him and the ching meaſured: and to underliand there» 
by, cather * how tarre, a thing ſeen ( on land or water ) is trom the meaſurer : and this | 
may be called e4 pomecometrie : Or; how high , or deep , above or under the level of the 
meaſurers ſtanding , any thing 15 , which is teen on land or water, called Hypſomerry. | 
* Or, it informeth che mealurer, how broad any thing 3s , which is in the meaſurers view: 
lo 1t be on land and warer (ituated : and may be called Platometry. Though I uſc here to ' 
condition the thing mcafurzd,co be on land or water ſituated : yer,know for certain,that the 
ſundry height of Clouds , blazing Stars, and of the Moon, may (by theſe means) have | 
their diſtances fromthe earth ; and , ofthe blazing Stars and Moon , the ſolidiry (as well | 
as diltances ) to be mealured : Lut becauſe , neither theſe things are vulgarly taughr, nor of 
a common Practifer fo ready tobe executed, I, rather ler ſuch meaſures be reckoned in- | 
cident ro ſome of our other Aits , dealing with things on high , more purpoſely , than this 

vulgar Land meaſuring Geometry doths as in Perſpetive and Aſtronomy, 8c, | 


Of theſe Feats ( farther applycd ) is ſprung the Feat of Geodefie, or Land meaſuring : | 
more cunningly to meaſure and furveigh Land, Woods, and Waters, afar oft. More | 
cunningly, I fay : Bur God knoweth (hicherro) in theſe Realms of England and Irelaud, 
(whether through ignorance or fraud , I cannorrell in every particular) how great wron 

and injury hath (in my time) been committed by untrue meaſuring and ſurveying of Land 
or wood , any way. And , this 1 am ſure : that the Value of the difference , between the 
truth and ſuch Surveyes , would have been ableto have tound (for ever) in cach of our two 
Uniyerfines, and excc[lent Mathematical Reader : to each allowing (yearly ) a hundred 
Marks of lawful money of this Realm : which indeed, would ſeem requifre, here to be had 


— ——_— 
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Mathematical Readers, and each two hundred French Crowns yearly , of the French 
Kings magnificent / liberality onely. Now, again, to our purpoſe , returning :: Moreover, 
of the former knowledg Geometrical, are grown the $kils of Geography , Chorography, 
Hydrography, and Stratarithmetry, kiaToh 8 

« GEOGRAPHTIE eacheth ways, by which,in ſundry forms, (as Spherike, Plats, 
& or other) the Situationof Cities, Towns, Villages, Forts, Caftles, Mountains, Woods, 
&« Havens, Rivers, Creeks, and ſuch other things, upon the oureface of the carthly Globle 
&« (cirher in the whole , or 1n ſome'principal member and portion thereof conteined) may 
« be deſcribed and deſigned , in commenſurations Analogical to Nature and verity : and 
&« molt aptly to our yiew , may be repreſented, Of this Art how great pleaſure , and how 
manifold commodities do come unto us daily and hourly : of molt men 1s perceived, | 
While ſome; to beaurifie their Hals, Parl:zrs , Chambers, Galeries, Studies, or Libraries 
with : other ſome, for things paſt, as barrels fought, earth-quakes, heavenly, firings,. and 
ſuch occurrents, in Hiſtories mencioned : thereby lively,asat were, to yiew the place, the 
Region adjoyning , the diltance from us : and ſuch other circumſtances, Some other pre- 
ſently to view the large dominion of the Turk : the wide Empire of the Moſcovite and 
the liccle morſel of ground, where Chriſtendome (by protcfiion) is certainly known, 
Little, I ſay, inreſpeR ofthe reſt, &c, Some either, for their own journeys direCting into 


and ſome for another, liketh, loverh, getteth, and uſerh Maps , Charts , and Geographical 

Globes. Of whoſe uſe, to ſpeak ſufficiently, would require a book peculiar, 
CHOROGRAPHIE, ſcemethto be an underling , and a twig of Geographic : 

« andyet nevertheleſle , is in praRtice manifold, and in ule yery ample. This ceacherh 


& Analogically to deſcribe a ſmall portion or circuic of ground , with the contents : nor 


| 


far lands : or to underſtand of other mens trayails. To conclude , ſome. for one purpole, | 


1 ſuch like matters (of great importance , all) I leave to ſpeak of in this place , becauſe, I may 


&« regarding what commenſuration it hath to the whole , or any parcel, without it , con» 
« reined. Burin the territory or parcel of ground , which it taketh in hand to make de- 
«© ſcription of , it leaverh out (or undeſcribed) no notable, or odde thing , above the ; 
<« ground viſible. Yea, and ſometimes, of things under ground, giyeth ſome peculiar mark, 
& or warning : as of Meral-mines, Cole-pits, Stone quaries,&c. Thus a Dukedome, a Shire, 
& a Lordſhip, or lefle, may be deſcribeddiltintly, Bur marvellous __ and profitable 
is xt, inthe exhibiting to our eye and commenſuration,, the plat of a City , Town, Fort, or 
Palace , intrue Symmetry : not approaching to any of them: and out of Gun-ſhor, &c, 
Hereby the eArchiteft may furniſh himſelf, with (tore of what paterns he liketh; ro his 
greatanltru&ion ;' even in choſe things which outwardly are proportioned: either ſimply 
in themſelves, or reſpeRively to Hils, Rivers, Hayens, and Woods adjoyning, So alſo,term 
this particular deſcription of places, Topographic. 

«* HYDROGRAPHIEdelyereth to our knowledg,on Globe or in Plain,the per- 
« feX Analogical deſcription , of the Ocean , Sea=coalts, through the whole World, or 
&« in the chict and principal parts thereof , with the Iſles and chief particular places of 
&« danger, conteined within the bounds. and Sea-coalis deſcribed ; as of Quick-fands, 
© Banks,Pits, Rocks, Races, Countertides, Wharlc-pools, &c, Thisdealcth with the Ele- 
ment of the water chiefly : as Geographie did principally take the Element of the Earths 
deſcription (with his appurtenances) to task. And beſides this, Hydregraphie , requireth 
a particular Regiſter of certain Land-marks (where marks may be had) from the fea, wel] 


iz, alſigned : And in all Coaſts, what Moon maketh full Sea, and what way , the Tides and 
Ebbs , come and go, the Hydrographer ought to record, The ſounding likewiſe : and the 
Chanels wayes : tb, number, and depths ordinarily, at ebbe and floud, ought the Hydre- 
grapher , by obſervation and diligence of Meaſuring , to have certainly known , And 
many other points, are belonging to perfeft Hydrographic, and for to make a Rutter , by : 
of which, I need not here ſpeak : as of the deſcribing, in any place, upen Globe or Plain, 
the 32 points of the Compaſſe, truly ; (whereof , ſcarcely four, in England, have right 
knowledg , becauſe , the lines thereof, are no ſtrait lines, nor Circles.) Of making due 
projeRion of a Sphzre in plain, Of the Variation of the Compaſſc, from true North. And 


ſeem (already) to have enlarged the bounds and duty of an Hydregrephey , much more 
than any man (to this day) hath noted or preſcribed : yer am I well able to prove, all 


able to be skried, in what paint of the Sea compaſle they appear , and what apparent form, | 
fituation , and _— they haye , in reſpeRt of any dangerous place in the ſea, or neer unto f 
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theſe things, to appertain , and alſo to be proper to the Hydrographer; The chief uſe and 
end ofthis Art, is the Art of Navigation, bur it hach other divers uſes; even by them to 
be enjoyed, that never lack fight of land. 

STRATARITHMETRIE, is the skill (apperteiningto the war, ) by which 
a man can ſer in figure Analogical to any Geometrical figure appointed , any certain num- 
ber or ſumme of men : of ſuch a figure capable , (by reaſon of the uſual ſpaces berween 
Souldiers allowed : and for that, ot men, can be made no Fractions: yer nevertheleſle, 
he can order the given ſumme of men , for the greatelt ſuch figure , that of them can be o1- 
dered) and cerrifie of the overplus (it any be) and of the next certain ſumme, which, with 
the oyerplus, will admic a figure exaRly proportional co the figure aligned, By which $kill 
alſo, of: any army or conipany of men ; (the figures and f:des of whoſe orderly ſtanding, 
or array is known,) he is able to expreſle the jutt number of men , within that figure con- 


reined : or (orderly) able to be conteined, * And this figure, and fides thereof, he is | , Anke 
able co know : either by, and at hand , or a tarre off. Thus farre [tretcheth the deſcription | mo 
« and property of Stratarithmetrie : ſufficient for this time and place, It diftereth from | The diffexence 


berween Stra- 
rarichmerry , 
and Tra&icic. 


& the fear T attical, De aciebus inftruenda, becauſe , there is neceflary the wiſedome and 
& foreſight, to whar purpoſe he ſo ordereth the men, and $kiltul ab:lity, alſo, for any occa- 
« (jon, or purpoſe, rodeviſe and uſe the apte't and moſt neceſlary order, array and 
&« figure of his Company and ſum of men. By figure, I mean, as either ofa Perfe& Square, 
'* Triangle, Cirele, Ovale, long ſquare,( of the Greeks it is called Eteromekes) Rhombe, 
Rhomboid, Lunular , Ring , Serpentine , and ſuch other Geometrical figures: Which in 
wars, have been, and are to be uſed for commodiouſneſle, necellity and advantage, &c. 
And noſmall kill ought he to have, that ſhould make true report , or neer the truth of the 
numbers and ſummes, of Footmen or Horſemen, in the Enenues ordering, A farre off, to 


Fo Th 
Friend, You 
w:ll fnd it 
hard , to per- 


form my de- 


make an eſtimate, berween neer terms of More and Lefle, is nota thiog very rife , among 
thoſe that gladly would doe it, Great policy may be uſed of che Captains , (at rimes fit, 
and in places convenient) as to uſe figures , which make greatelt ſhew , of ſo many as he 
hath : and ufing the advantage of the three kinds of uſual ſpaces : (berween Foormen 
and Horſmen) to take the largeſt : or when he would ſeem to have few, (being many: )| 
contrariwiſe in figure and ſpace, The Herald, Purſuivant , Serjeant Royal, Caprain, or gue Bur 
whoſoever is caretul ro come neer the truth herein , befdes the judgment of his expert eye; | by Chorogra- 
his skill of ordering Trattical, the help of his Geometrical Inſtrument: Ring or Staffe | phy, you may 

NC 

'< 


Atronomical : (commodiouſly framed for carriage and uſe.) He may wondertully help. Ip your ſelt 
himſelf by perſpeRive Glaſſes. In which , (I rrult) our poſterity will prove more skilful = ax mp 
| : cre the &- 
and expert, and togreater purpoſes, than in theſe dayes, can (almott) be credited to be gures known 
poſſivle, (in Sides and 
| Thus have I lightly paſſed oyer the Artificial Feats, chiefly deperding upon vulgar | Angles ) are 
Geometry : and commonly,and generally reckoned under the name ot Geometry, But there | ®** regular 
are ocher (yery many) Methodscal eArts , which declining trom the purity , Gimplicity, | And wane , 


« . ſo l p - R ſ 1 i | 
and Immarteriality , of our Principal Science of AMagnitzudes : do yer nevertheleſle, uſe | dios-Dfaaaln 


| the great ayd, direction , and method of the ſaid principal Science , and have w op names, | can ſerye, &e. 


and diſtin& : both from the Science of Geometry , (from which they are derive 
from the other, As PERSPECTIVE, ASTRONOMY, MUSICKX, COSMO-  finde irftcange 
GRAPHIE, ASTROLOGY, STATIKE, ANTHROPOGRAPHIE, TRO-| © cal thus 
CHILIKE, HELICOSOPHIE, PNEUMATITHMIE , MENADRIE , HY-| Arithmerical 


CHITECTURE, NAVIGATION, THAUMATURGIKE, and AR CH j; ;*bar for Bar- 


MASTRLE. TIthink it neceſſary, orderly , of theſe to give ſome peculiar deſcriptions 

; h $ E peeons ? a. 
and withall, to tonch {ome of their com modious uſes, and (o to make this Preface, to be a. = RI 
little ſweer, plealant Nolegay for you , to comfort your Spirits, being almoſt our of courage; | from like Geo- 
and. in deſpair z (through brutiſh brute, ) Weening that Geomerrie , had but ſerved for:| metrical $- 


building of an houſe , or a curious bridg, or the root of Weſtminſter hall,. or ſome witry | 84©5+ 


and one | & yetyou will 


| generally with: 
POGEIODIE, HYDRAGOGIE, HOROME TRIE , ZOGRAPHIE, AR- figures: and, 


- "fail ray, Their | 


pretty diviſe, or engin , appropriate to a Carpenter, or Joynet , &c, That the thing is far 
otherwiſe, than the world, (commonly) to this day, hath deemed, by word and work, good 
proof will be made. 


Among theſe Arts , by good reaſon; PERSPECTIVE ovghtto be had, e're of | 


eAſtronomical eApparences , perfeR knowledge can be atteined. And becauſe of the pre- 


Hoarey of Light , being the firſt of Gods Creatures : and the eye , the light of our body, 


and 


pe 
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A maryri- 
lou glaſſe. 
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and his ſenſe moſt mighty, and his organ molt artificial, and Geometrical, At Perſpeftive; 


we will begin therefore. Perſpective is an Art Mathematical » which de- 
monſtrateth the manner and p2operties of all- Radiations, Dirctt, 
B2oken, and Refleifed. This Delcription, or Notation, 1s brict 2 but it reacherh 
ſotar, as the World is wide, It concernethall Creatures , all Ations, and pz\ſions , by 
Emanation of beams performed, Beams or natutal lines, (here) I mean, nor of light onely, 
or of colour (though they, to eye, give ſhew, witneſſe , and proof, whereby ro ground the 
art upon) bur alſo of other Forms , both Subſtantial and eAcridemtal , the certain and de- 
termined aCtive Radial Emanations, By this Art (omitting to ſpeak of the highelt points ) 
we may uſe our eyes,and the light with greater pleaſure , and perfeCter jucgment : both, of 
things, in light ſcen, and of other : which by like order of lights Rodiations , work and 
produce their eftets, We may be aſhamed to be ignorant of the cauic,why io ſundry waysour 
eye is deceived, & abuſed: as, while the eye weenerh a round Glve or Sphere(being far oft) 
to be a flat and plain crcle , andſo likewiſe judgetha plain Square to be a round : tuppoſerh 
walls parallels,co approach, afar oft: roof and floure parallels,the one to bend downward. the 
other toariſe upward, at a little diftance from you. Ag? .n.of ti:ings being in like ſwiftnefle of 
moving tothink the neerer to move falter, and che tarther much flower. Nay,ot rwo things, 
whereot the one(incomparably)doth moye ſwifter than the other,to deerit the flower to move 
very {wittzand the other to ſtand ; Whar an errour is chis, of our eye 2 Ot the Rainbowgboth 
of his Colours,of the order of the colours,of the biyneis of 14 he place and hezght of it, (&c. ) 
to know the cauſes demonſratiye, is it not pleatanr, is it not neceflary ? of two or three Suns | 
appearing : of blazing Stars : and ſuch like things : by natural caules , broughcto paſle , 
(and yet, neverthcleſle., of farther marrer fignificative ) it is not commodicus for man to 

know the yery true cauſe and occcafion Natural ? yea, rather 15it not, greatly, againſt che 

Soveraignty of mans nature , to be ſo over-ſhot and abuſed with things ( :t hand) before his | 
eyes? as with a Peacocks tail, and a Doves neck : or a whole ore, in water holden, to 

ſeem broken, Things far off to ſeem neer , and necr, to ſeem far off, Small things to leem 
great, and great to ſeem ſmall, One mano ſeem an army. Or a man to be curl1ly afraid 
of his own ſhadow. Yea, ſo much, to fear, that if you being (al--oe,) neer a certain Glaſle, 
proffer with dagger or {word, to foyne at the glafſſe, you ſhall ſuddenly be moyed to give 
back (in manner) by reaſon of an Image appearing in the air, berween you and the glaſle, 
with like hand, ſword or dagger, & with like quickneſſe foyning at your very eye, likewile 
as you doe at the glafle, Stiange, this is, to hear off, but more mervailous to behold, than 
theſe my words can fignifie, And nevertheleiſe, by demonſtration Oprical , the orderand 
cauſe chereof, is cxeiiad: eyen ſo as the effeR is conſequent, Yea, chus much more, dare 
I take upon me, toward the ſatisfying of the noble courage , tha: longeth a:dent]y tor the 
wiſedome of cauſes Natural z as co let him underſtand, that, in London, he may with | 
his own eyc, have proof of that , which I have ſaid herein, A Gentleman, (which, tor his 
good ſeryice , done to his Countrey, is famous and honourable : and for $kill in the 
Mathematical Sciences , and Languages is the odde man of this land , &c.,) eyen he 1s 
able * and (I amſure) will very willingly , ler the glafſ* , and the proof be ſeen: andlo 1 
(here) requeſt him : for the encreaſe of wiſedome, urthe honourable , and for the Ropping 
of the mouths malicious ; and reprefling the arrogancy of the ignorant; ye may eahily 
enefle, what I mean, This Art of Perſpettive 15 of that exceſlency , and may be led to 
the certifying , and executing of ſuch things , as no man would eafily believe : with 
out Actual proof perceived. I ſpeak not hing of Natural Philoſophy, which , without 
Perſpeltive, catinot be fully underitood, nor perteRtly atteined unto, Nor of eAftronomy: 
which without Perſpeltive, cannot well be grounded. Nor eAftrology, vaturally verified, 
and ayouched. That part hereof, which dealerh with Glaſſes (which name Glafle, is a ge- 
neral name, in this Art, for any thing , from which a Beam reboundeth) as called Cato # 
trike,and hath ſo many uſes , both maryellous , and profitable « that, both y it would hold 
me too long , to note therein the principal concluſions , already known : And alſo (per- 
chance) ſome things might lack due credit with you: AndI, thereby to loſe my labour : 
and you, to flip into light judgment, * Before you have learned ſufficiently the power of 
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N Ow to proceed: ASTRONOMIE, ig an Art Mathematical, which 
demonſtrateth the diſtance , Yagnitudes , and all natural 
Notions; apparences , and paſſions pzoper to the Planets andfixed 
'Stars » fo2 any time paſt , pzeſent , and to come ; in reſpeff of a 
certain Þ02i30n, 02 without reſpeit of any Þoz3zon. By this Art. we 
| are certified of the dittance ot rhe [tarry Skie , and of each Planer , trom the Genter of the 
| Earth, and ofthe greatneſſe of any fixed Star ſeen, or Planer, in reſpet of the carths great- 
'neſſe, As , weareſure (>y this Art) that the Soliduty.,, Miaſſinefle, and Body ofthe Sun, 
 conreineth the quantity of ch: whole Earth ,, and Sea, a hundred threeicore and two times, 
| le(ſe by 4 one eight part of che earch , butthe Body of the whole earthly Glode and Sea , 1s 
| bigger than the body of the Moon , three and fourty times |:fic by 4 of the Moon. Where- 
fore the Sun 15 bigger than the Moon 7000 times, lefle by 5942 that 18, preciſely 6940 35 
| bigger chan the ſoon, And yer the unskiltul man, would jucg them a like big, Where- 
fore, of neceſſity, the one 15 much tarther from us than the other, The Sxx when he 1s 
fartheſt from the earth (which, now, in our age . is, when he 15 in the $ degree, of Caxcer) 
is 1179 Semidiameters of che Earth , diſtant. And th: Moor when ſhe is fartheſt from the 
earch, is 68 Semidiameters of the earthand 3, The necrelt, that the Afoon commeth to the 
Earth, is Semidiameters 525. The diſtance ofthe (tary skie 15 trom us , 11 Semidiametcrs 
of the Earth 200815, Twenty thouſand fourſcore , one , and almolt a.half, Subtract from 
this , the Moons neerelt diftance, from the Earth * and thereot remaineth Senudiameters 
of the earth 200295, Twenty thoufand nine and rwenty and a quarter, So thick is the 
heavenly Palace, that the Planets have all cheir exexcile i, ard moſt meryailouſly perform 
the Command2m?nt and Chat ge to them given by the Omnyporent Majeſty of the King of 
| Kings. This 1s char, which in Geneſgs is called Ha Rakia, Conlider it well. The Semi- 
| diameter of the Earth, conteineth of our common mules 3436, three thouſand , four 
[hundred thirty fix and four eleventh parts of one mile. Such as the whole Earth and Sea, 
round about, is 21600 , one and twenty thouſand (ix hundred of our miles. Allowing for 
every degree of the greateſt circle, threeſcore miles. Now it you weigh well with your {elf 
bur this liccle parcelof fruit eAfronomical, as concerning the bigneſle , diſtances of Sum, 


Moow, Starry ckie, and the huge mallineſſe of Ha Rakza will you not find your con- 
ſciences moved , with the Kingly Prophet, to ſing the confſion of Gods Glory, and lay, 


The Heavens declare the glozy of God , and the Firmament [ Ha 
Rakia] (heweth fozth the wozks of his hands. Aud (> forth, for thole five 
ficlt Raves of that kingly Plalm. Well, well, Its time tor tome, to lay hold on wiſedom, 
and to judg truly of things :-and not fo to expound the Holy Word, all by Allegories: 
as to negle&t the Wiſdom, Power, and Goodnefle of God, in, and by his Creatures, and 


perties, the courſe of the Holy Scripture, alſo, declarech to us very many Myſteries, The 
whole Frame of Gods Creatures , (which is the whole world) is co us, a bright glafle ; 
from which, by reflexion, reboundeth to our knowledg and perceiverance , Beams and Ra- 
diations : repieſentirg the Image of his infinite Goodnefic, Oinniporency, and Wiſdom. 
And we thereby are taught and pertwaded to glorifie our Creator, as God: and be thank- 
tul cherefore, Could the Heathenilts find thele uſes, of theſe molt pure, beauciful and mighty 
Corporal Creatures : and (hall weafter that, the true Sonne of right wiſcnefle is riſen aboye 
the Horizon of our temporal Hemſphere , and hath ſo abundantly iireamed into our hearts 
the direct beams of his go odnefle, mercy, and grace: Whole heat all Creacures fecl:Spiri- 
tual and Corporal ; Viuble and Inviſible : Shall. ie (I ſay) look upon the Heaven, Stars, 
and Planets, as an Oxz,and an Afſe doth ; no further, caretul or inquiſitive, what they are ; 
why were they created : how doe they execnte zhat they were created for? Seeing, all 

Creatures were for our ſake created : andboth we, and they , created chiefly to glonttie the | 
Almighty Creator: & that by all means to us poſſible. Nolite ignerare(ſaith Plato in Epino- 
mis,) Aſtronomiam ſapientiſſimum quiddam eſe, Be ye not 1gnozant, Alkronomie 
to be a thing of excellent Caiſedome. «A ſtronomy was to us from the beginning 
commended, and in manner commanded by God himſe}f, In aſmuch as he made the $=» 

Moon and Stars tove ro us for S ignes , and knowledge of Seaſons, and for diſtinRions of 


Creazion to be (*en and learned, By Parables and Analogies of whoſe natures and pros| 


days and years, Many words need not, Bur I wiſh. , every man ſhould weigh+this word] 
Sigzes, And belides that , conferre it alſo with the tenth Chapter of feremie. And thovgh 


| 


(c) Som« 
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I, 


By A 
7. D. 


Read in Ari- 
for, his $ book 


ot Poliricks 


the 5, 6, & 7 
Chap. Where 
you (hall hav© 
ſome occaſion 


farther ro 


think of Mu- 


lick , rhen 


commonly is 


chought, 


docles, Aſclepiades, and Timotheus by Harmonical Conſonancy, baye done and brought 


ſome think, that there they have found a rod : Yer modeſt reaſon, will be indifi-rent fudg, | 
who ought ro be beaten therewith, in reſpe&t of our purpoſe, Leaving that: I pray you | 
underſtand this: that without great diligence of Obſervation , Examination and Calcula- | 
tion , their periods and courſes ( whereby Diſtin&tion of Seaſons, Years, and new Moors | 
might preciſely be known) could not exactly be certified, Which thing to perform, 1s that 
Art; which we here have defined ro be Aſtrowomic. Whereby we may have the diltinct | 
courſe of Times, Days, Years & Ages : afwel tor conſideration of Sacred Prophecies,accom- | 
pliſhed in due crime, foretold : as tor high Myttical Solemnities holding: And for all | 
other humane aft:irs , Conditions , and Covenants upon certain time , berween man and | 
man; with many other great uſes : Where , (verily, ) would be great incertainty , cor- | 
fuſion , untruth , and brutiſh Barbarouſneſſe ; withsur the woadertul diligence and skill of | 
this Arc: concinually learning and determining Times, and per1ods of Time , by the Re- 
cord of the heavenly book, wherein all times are written, and to be read with an «Fſtrond- 
mical Staffe, inltead of a teſcue, 

MUS 1 CK, of Motion, hath his Original cauſe, Therefore, after the Motions molt | | 
ſwift, and molt flow , which are in the Firm.ment, of Nature performed : and under the | | 
Aſtronomers (onſideratios: now I will ſpeak of another kind of Aſorron , producing | 
ſound , audible, and of man numerable, Muſk, 1 call hzic char Serence , which of the | | 
Greeks js call-d Harmonice, Not mcedling with the concrovertie berween the ancient | | 


Harmmiſts and Canomiſts. Yuſick is a Bathematical Science , which 
teacheth by ſenſe and reaſon > perfeitly to judg , and o2der the D-| | 


verſities of ſounds high and low. eAſtrowomy and Muſick arc til icrs, faith 


Plato, As for Alt ronomy z the cyes: fo for Harmomuns Motion, thc ears were made. 
But as Aftrozomy hath a more divine contemplation and commoduy , than mortal ey: 
can perceive : ſo is Aduſick, to be conlidered , that the * Mind may be preferred before 
the ear, And from audibl: found, we ought to alcend , to the examination : which num- 
bers are Harwoniows and which not, And why, either, the one are: or the other are nor, 
I could at large, in the heavenly * motions and diſtances , deſcribe a maryellous Harmony 
of Pythagoras Harp, with eignt ſtrings, Alſo ſomewhat might be faid of * Mer cnurims two 
Harps, each ef four (trings Elementa}, And very (trange matter, might be alledged of the 
Harmony , to our * ſpiritual gartappropriate. As in / ro/omexs third book , inthe fourth 
and fixth Chapters may appear. * And what 1s the cauſe of the apt bond,and friendly fellow- 
ſhip, of the IncelleQtual and Mental part of us, with our grofle and corruptible body , but a 
certain Mean, and Harmoniom Spirituality , with both participating » and of both (in 
manner) reſulting ? In the * Tune of Mans voice , and alſo * the ſound of Inſtrument, 
whar might be ſaid of Harmonie: No common Muſician would Jightly believe. Bur of 
the ſundry mixture (as I may term it) and concourſe , diverſe collation and application of 
theſe Harmonies : as of three, four, five or more: marvellous haye the «fs been : and 
yer may be found and produced the like: with fome proportional contideration for our 
time and being: in reſpec of the (tate , of the things then: in which , and by which, the 
wondrous efte&s were wrought. Democrirue and Theophraſt us affirmed that by Muſick, 
oriefs and diſcaſes of the mind and body might be cured or inf:rres, And we find in Re- 
cord, that Terpander, Arion, Iſmenias, Orphens, Axpphion, David , Pythagoras , Empe- 


to paſle , things more than maryellous to hear of, Of them then! , making no farther dit- 
courſe in this - ty Sure Iam, that common —_— , commonly uled, 1s found to the 
Muſicians and Hearers, to be ſo commodious and p1-afant, That if I would ſay and diſpute 
bar thus much: That it were to be otherwiſe ſed, then It1s, I ſhuuld find more reprievers, 
then I could find privy or Skilful of my meaning, In things theretore evident 5 and berrer 
known, then I can expreſs: & ſo allowed & liked of,(as I would wiſh ſome other things had 
the like hap)I will ſpare to enlarge my lines any farther bur conſequently follow my purpole. | yp 


Of COSMOGRAPHTE, I appointed briefly in this place, to give you ſome in» | 


| celllgence. Toſmographie is the whole and perfeit deſcription of the. 


Heavenly . afid aiſo Elemental part of the Wozld, and their Þ0-| Þ 
motogal application , and mutual collation neceſſary; This Ar: re-! | 
quireth e-4ftroxomy, Geographie, Hydrographie, and Mwjick, Therctore, it is no (mall 
Art, nor ſo ample, as in common practice,it 15(flightly ) conſidered. This matcheth Heaven, 
and 
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and the Earth in one frame, and aptly applyeth parts correſpondent z So, as, the Heavenly 
Globe, may (in praRiſe) be duly deſcribed upon the Geographical and Hydrographical 
Glove, And there, for us ro contideran e/f£quinottial Crrele, an Ecliptique line, Colours, 
Poles, Stars, in their true Longitudzs, Larnudes, Declinations , and Verticality : alſo 
Clim:s and Parallels: and by an Horizox annexed, and revolution of the Earthly Globe 
(as the Heaven, is by the Primovant, carried abour in 24 equal hours) to learn the Rifings 
and Settings of Stars (of Virgil in his Georgicks, of Heſiod : of Hippocrates in his Meds- 
cinal Sphere , to Perdieca King of the Macedonians : of Diocles, to King Aztigons, 
and of other famous Philoſophers preſcribed) a thing neceflary , tor cue manuring of the 
earth, for Navigation y for the Alceration of mans body : being whole, fick, wounded, or 
bruited , By the Reyolurion, alſo, or moving of the Globe Colmographical, the Rifing and 
Setting of che Sun: the lengths of days and nights : the Hours and times ( both night and 
day) are known : with very many other plealant and neceſſary uſes: Whereof, ſome are 
known: bur better remain , for tuch ro know and uſe : who of a ſpark of true fire j can 


make a wonderful bonfire, by apply ing of due matter, duly. 
Of ASTROLOGIE, here 1 make an Art, ſeveral from Aſtronomy : not by new 


deyifc, bur by good reaſon and authoritie : for, Aftrologie is an Art VBathema- 
tical , which reaſonably demonſtrateth the operations and efeits , 
of the natural beams; of light, and ſecret influence; of the Stars 
and Planets : in-every Element and elemental body ; at all times 
in any D02130n aſſigned. This Art js furniſhed with many other great Arts and 


| 


experiences : As with pertect Perſpetive, aſtronomy, Coſmographie, Natural Philoſo» 
phre, of the four Elements, the Art of Graduation,and ſome good underftanding in Aduſick: 
and yet moreover, with another great Art, hereafter following,zhough. ],here, ſet this before, 
for tome conliderations me moving. Sufficient (you ſce) 1 the fiufte, ro make this rare and 
lecret Art, of: & hard enough to frame to the concluſion Syllogittical: yer both the manifold 
and continual cravails of the moſt ancient and wile Philotophess » tor the atteining of this 
art: and by examples of effeAs, to confirm the ſame 3 hath Jett unto us ſufficient proof and 


| 
| 


' 


witnets, and we alſo daily may perceive, Thar mans body, and aJl other Elemental bodics 
are alcered, diſpoſed, ordered, phaſured and diſpleaſurcd , by the influential working of the 
S wn, Moon, and the other Stars and Planers, And therefore, fauh Ariftorle, in the fiſt of 
his Meteorological books, in the ſecond Chapter 3 E/# autem necefſaris Mundag iſte 
[*pernts Latiombis fers continuns, Ut, inde, vis ejus Vniverſs regatur. Ea figuidem 
cauſa prima putauda omnibus eſt, unde motus principium exi/tit. Thar is: This 
[Elemental] Wold is of neceſſity , almoſt, next adjoyning , to the 
Deavenly motions ; That from thence all his vertue o2 fozce may 
be governed. Foz that 1s to be thought the firlt Cauſe unto all ; 
from which» the beginning of motion > 1s. And ag1in, in the ceuch Chapter. 
Oporcet 1gitur, © horum principis ſumanns , &F cauſus owniuw |ſmilter, Prixcipinm 
1gitur ut movens precipunmgue & omninm prim:m , Circulus elle eft, in quo manifeſte 
S's latio, Fc. And foforth. His Meteorologtcal books, are full of arguments, and cfte- 
ctual demonſtrations, of the vertue, operation , and power of thz heaycaly bodics, inand 
upon the four Elements z and other bodies of them (cither perteRly or unperfetly) com- 
poled. And in his ſecond book 5 Dz generatione & corruptrone : in the tenth Chapter, 
Bund circa & prima latio , Ortus © Interirns can ja non eft : Sed obliqui Circuli latis - 
ea namque & continua eft , & duobns notibus fir. In Engliſh thus. CUheref02e the 
uppermolt motion is not the cauſe of Generation and Cozruption, 
but the motion of the Zodiack , foz that both is contmnal, and is 
cauſcd of two movings. Ard inhis ſccond book, and ſecond Chapter of his 
Phy ficks. Homo namque generat bominem , atque Sel, 02 man ( ſaith he) and 
the Sun » Are cauſe of mans generation, Authorities may: be brought yer 


many ; borh of 1000, 2000, yea and 3600 years Antiquity ; of great Philoſophers . 
Expert, Wiſe, and vodly men , for that Corciuhon : which daily and hourly , we men. 


may dilcern and perceive by ſenſe and reaſon. All bealts doe feel, and Gmply ſhew by 
their ations and palkons , ourward and inward. All Plans, Herbs, Trees, Flowers anc 


Fruits , ll finally , che Elements , arid all things of che Elements compoted, da give} 
(c) 2 Tetti- 
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Teſtimony (as Ariſtale faith) chat their TUhole diſpoſitions , verfues , and 
ratural motions , Depend of the Aﬀtvity of the heavenly Botions 
and Iniluences. Whereby, beſides the ſpecial ozder and fozm, due 
fo every ſeeo ; and beſide the Nature , pzoper to the individual 
Vatrix, of the thing p2z0duced; What hall be the heavenly impxſ- 
ion , the perfect and circumfpet Altrologian yath to conclude? 
Not onely (by Apoteleſmes) 73 byi, buc by Natural and Mathematical demonttration 74 
$iir1. Whereunto, what Sciences are requifite (withour exception) 1 partly have here 
warned: and in my Propedenmes (belides other matter there ducloſed) 1 have Mathema« 
tically furniſhed up the whole Merhod, Tothis our age , not 19 carefully handled by any, 
that ever I ſaw, or heard of, | was (tor * 21 yearsago) by certain carnelt diſputations, 
of the Learned Gerards Mercator, and eAmonins Gogava, (and other) thereto ſo pro- 
voked : and (by my conltant and invincible zeal to verity) in ooferyations of heavenly 
Influences (to the minute of time, ) than ſodiligent : and chiefly by the Supernatural in- 
fluznce , fromthe Star of Jacob, to direted: That any modeſt and ſober Student, care- 
fully and diligently ſeeking for the Truth , will both find and contefle, therein, to be the 
Vericy, of thete my words: and alſo become a reaſonable Retormer, of three ſorcs of people: 
about theſe influential operations, greatly erring from the truth, Whereot the one 1s 1 


Believers , te other Light Delpiſers, and the thud Light Prafiſers. The 
firlt , and mott common fort, think the Heavens and Stars, to be aniwerall. ro any their 
doubts or defires : which isnot ſo: and, indeed, they, too much over-reach , The {econd 
ſort think no influential vertue (from the heavenly Bodies) to bear any ſway in Genera- 
tion and Corruption, 1n this Elemental World, And to the Swx, Moon and Stars (being 
ſo many , fo pure , ſo bright, ſo wondertul big, fo far in diltance, fo menifold in ther mo- 
tions, 1o conltanc in ther periods , &c.) they aflign a ſlight, (imple office or two, and 1o 
allow unto them (according to their capacities) as much vertue, and power influental , as 
tothe Signe of the $#x, Moon, and leven Stars, hanged up (tor Signs) in Lexdon, for di- 
kinRion of houſes, and ſuch grofle helps, in our wordly affairs , and they underftand nor 
(or will not underſtand) cf the other workings, and vertues of the Heavenly Sux , Moon 
and Stars : not ſo much, as the Mariner or Husbandman : no , not ſo much, as the Ele- 
phant doth, as the Cynocephalns, as the Porpentine doth: nor will allow theſe perfect and 
incorruptible mighty bodies, ſo much yirtual Radiation and Force, as they ſee in a little 
piece of a Magnes ſtone : which, atgreat dittance, ſhewerh his operation, And perchance 
they think, the Sea and Rivers (as the Thames) ro be ſome quick thing, and ſo to ebbe and 
flow, run 1n and out, ofthemfelyes, atcheir own fantaſies, God help, God help. Surely 
theſe men come too-ſhort : and either are ro dull : or wilfully blind: or , perhaps too ma- 
licious. The third man is the commen and vulgar Afrelogian , or Practiter , who being 
nor duly ', artificially and perfely furniſhed : yer, either tor vain olory,or gain: orlike 
a ſimple Dolt, and bling Bayard , both in matcer and manner erreth: to thedalcredir of the 
Wary and modett Aftrologian : and to the robbing of thoſe miott noble corporal Creatures, 
of their Natural Vertue : being molt mighty, molt beneficial to all elemental Generation, 
Corruption and the appurtenances : and molt Harmonious in their Monarchie : For 
which chings being known , and modeſtly uſed : we mighthighly and continually glorihe 


God, with the princely Propher , ſaying. The Heavens declare the Glozp of 
God ; who made the Heavens in his wiſedome ; who made the Sun 
foz to have domimon of the day ; the Boon and Stars to bave 
dominion of the night ; wheres wy 0 day uttereth talk, and night 
to night declareth knowledge. Pzaile him , all ye Stars and Light. 

mcn. 

In order, now followeth, of STATIKE, ſomewhat to ſay what we mean by that 
name : and what commodity, doth, on ſuch Art, depend, Statike 1s an Art Ma- 


thematical , which demonſtrated the cauſes of heavieſſe of all things: 
and of motions and pzoperties - to heavineſle and lightneſle be- 


longing. And foraſmuch as, by the Bilanx, or Balance (as the chief (inſible Inſtrument) 


Experience of theſe demonſtrations may be had : we call this Art Sratike: that is, the 
Experiments of the Balance, Ob, that men wilt, what profic (all mauner of ways) by this 
Art 
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Art might grow, to the able examiner, and diligent practiſer, © Thou onely , knowelt all 
« things preciſely (6 God) who hatt made Weight and Balance, thy Judgment; who | 
* haſt created all things xn Njzmber , Weight and Meaſure : and haft weighed the 

« Mountains and Hils in a Balance : who halt peyſed in thy hand, both Heaven and | 
« Earth» We therefore warned by the Sacred Word , to conlider thy Creatures? and by 

« that conſideration , to win a glimps (as it were, ) or ſhadow of perceiverance , that thy 

« wiſedome, might, and goodnefic 1s infinite, and unſpeakable, in thy Creatures declared: 

« and being farther adyertiſed, by thy merciful goodnefle, that, three principal ways , 

« were of thee, uled in Creation of all thy Creatures , namely , Namber, Werght, and 

& Meaſure. And for as muchas, of Number and Meaſure, the two Arts (ancient, ta= 

® mous , and to humane uſes molt neceſlary) are, already , fufficiently known and ex- 

&« tant : This third key, we beſecch thee (through thy accuttomed goodnefle) that it may | 
<« come to th: needful and ſufficient knowledge , of ſuch thy Servants, as un the work- 

& manſhip, would gladly find, thy crue occalions (purpoſely of thee uted) whereby we 

« olorific thy name, and ſhew forch (to the weaklings in taich) thy wondrous Wiſedome 

©« and Goodnels; «A men, 

Marvel nothing at this pany (godly friend, you gentle and zealous Student.) Another 
day, perchance you will perceive, what occaſion moved me, Here, as now, I wall give you 
ſome ground , and withall ſome ſhew , of certain commodiries , by this Art arifing, And 
becaule this Art is rare , my woeds and practiſes might be roo dark: unlefle you had lome 
light holden before the matter : and that beſt will be , in giving you, out of eArchimedes 
demonſtrations, a few principal conclutions, as followerth. 

I; The ſuperficies of every Liquor , by it ſelf corfittirg , and in quiet, is Spherical : the 
cencer whereof, is the ſame, which 1s :he center of the Earth, 

I !, If Solid Magnitudes, being of ch: ſame bigneſs, or quantity, that any Liquor is, and 
having alſo the ſame Weight : be let down into the fame Liquor, they will ſettle down- 
ward, 1o, thatno part ot them , ſhall be above the ſuperficies of the Liquor : and yet, 
nevertheleſl*, chey will not fink utterly down, or drown. 

I1T, Ifany Solid Magnitude beirg Lighter than a Liquor, be let down intothe fame 


Liquor, it will ſettle down , ſo tar into che ſame Liquor, that {> greata quantity of that 
Liquor, as is the part of the Solid Magnitude, t-:lcd down into the fame Liquor: is in| 
Weight, £qual, ro che Weight of the whole Solid Magnuude, | 

I V. Any Solid Magnitude, Lighter then a Liquor, forced down into the tame Liquor, | 
will move upward, with ſo greata power, by how much, the Liquor having equal quan- 
ury to the whole Magnitude, 1s heavicr than the fame Magnitude, 

V. Any Solid Magnitude, heavier than a Liquor, being let down into the ſame Liquor,” 
will finke down utterly ; and will be wm chat Liquor, Lighter by ſo much , as isthe weight 
or heavine(s of che Liquor, having bigneſle or quantity equal to the Solid Magmrtude. 

V I. It any Solid Magnitude, Lighter than a Liquoc, be ler down into the tame Liquor, 
the weight of the ſame Magnirude, wall be, co che Weight of the Liquor, (Which is equal | 
in quantity to the whole Magnitude) inchat proportion , that the part , of che Magnicude 
lecled down 1s to the whole Magnuude. 


| 
| 
|| dhe yerities , great errours may be reformed in opinion of the Natural Motion of 
-hings Light, and Heavy. Which errours are in Natural Philoſophy (almoſt) of all 
men allowed : to much crulting co autbority, and falſe Suppofitiors. As, Of any two 


Bodies the Heavier to move downward faſter than the Lighter. 
This errour 1s not firtt by me, Noted : but by one John Bapts/t de Beneai.. T br: chiet of 
his Propoſitions, is this : which ſeemeth a Paradox. 

If there be two Bodies of gne form, and of one kind, equal in quantity or unequal, they 
will moye by equal ſpace, in cqual time : So that both their moyings bein air , or both in 
water: or in any one middle, 

Hereupon, in thefeatrof GUNNING, certain good diſcourſes (otherwiſe) may 
receive great amendment and furtherance , In the intended purpoſe , allo , allowing tome= 
whact to the imperfeCtion of Nature : not anſwerable to the preciſenefle of demonltration, 
Moreover, by che foreſaid propoſitions (wiſely uſed.) The Air , the Water , the Earth , the 
Fire, may be neerly known, how light, or heavy they are (Naturally) in their affigned 


parts: or inthe whole, And thento things Elemental , turning your practiſe: you may 
deal 


« Ih 
The curring of 
a Sphere ac- 
cording to any 
proportion al[- 
ſigned, may by 
this propolic;o 
be done Me- 
chanically by 
tepering liquor 
ro A cecrain 
weight in re- 
ſpe&t of the 
weight of the 
Sphere there- 
in ſwimming. 
A Paradox, 

A common Et- 
rour noced, 

A Tf 
The wonder- 
ful uſe of cthelc 
Propoſitions. } 
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The praQiſe 
Statical , ro 
know the pro- 
portion be- 
rween the 
Cube and the 
Square. 


7. D. 
* For,ſo, have 
you 256 parts 
of a grain, 


* The propor- 
rion of the 

Square, to the 
Circle inſcri- 


ring of the 
Circle Me- 
chanically. 
* To any 
Square given, 
ro give a Cir- 


cle cqual, 
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deal for the proportion of che Elzments, in the things Compounded. Then to the propor- 
tions of thz Humours in man: cheir weights , and weight of his Bones, and Fleſh, &c, 
Then, by weight, co have conſideration of the force of man, any manner of way : in whole, 
or 4n parc, Then may you of Ships water drawing , diverſly in the Sea and in treſh water, 
have pleaſant conſideration : and of weighing up of any thing, ſunken in Sea, or an freſh 
water, &c. And (to lift up your head aloft : ) by weight, you may as preciſely , as by any | 
Inſtrument elſe, meaſure the Diameters of Sw# and Moon, &c, Friend, I pray you weigh | 


and elteem one Drop of Truth (yea, in natural Philoſophy) more worth than whole Li- 
braries of Opinions undemonlirated : or nor anſwering co Natures Law , and your expe- 
rience, Leaving theſe things, thus : I will give you two or three light pradtiſesto great 
purpole: and ſo finiſh my Annotation Statical, Iti Mathematical matters, by the Mecha- 
niclansaid , we will behold here the Commodity of weight, Make a Cube of any one 
Uuiform : and chrough like heavy fiuffe ; of the ſame Rufte make a Sphere or Globe pre= 
ciſely , of a Diameter equal to the Radical fide of the Cube. Your fiufte, may be Wood, 
Copper, Tinne, Lead, Silver , &c, (being as I ſaid of ike nature, condition , and lke 
weight throughout.) And you may by Say Ballance have prepared a great numocr of the 
ſmaleſt weights : which by thoſe Balance can be diſcerned or tried : and ſo have pro- 
ceeded to make you a perfeR Pyle, company and number of weights : to the weight of 
ix, eight, or twelve pound weight, molt diligently tried, all and of every one , the Content 
known, 1n your leaſt weight that is weighable. [ They that cannot have thele weights of 
of preciſeneſle : may by Sand, uniform, and well dufted , make them a number of werghts, 
ſomewhat neer precileneſle : by halfing ever the Sand: they ſhall, at length , come to a 
lealt common weight, Therein, | leave the farther matter , to their diſcretion , whom 


theſe things with the juſt Balance of Reaſon, And you will find maryels upon maryels : | 


need ſhall pinch. ] The FYenetians confideration of weight may ſeem preciſely enough: 

by eight delcents progreſſional * halfing, froma grain : your Cube , Sphere , apt Balance, 
and conyenient weights being ready : fall ro work. * Firſt, weigh your Cube, Note 
the number of che weight. Weigh, after chat, your Sphere, Note likewiſe , the Number of 
the weight, If you now find the weight of your Cube , to be to the weight of the Sphere, 
as 2I4StO In: Then you ſee, how the Machanician and Experimenter , without Geo-» 
metry and Demoultration are (as neerly in effeR) taught the proportion of the Cube ro 

the Sphere : as I have demonſtrated in & end ot the twelfth book of Exclid. Often try 
with the {ame Cube and Sphere. Then, change your Sphere and Cube to another matter : 

or to another bigneſs : till you have raade a perte&t univerſal Experience of it, Polible 1c is, 

that you ſhall winne to neerer termes, in the proportion. 

When you have found this one certain Dcop of Natural yerity,proceed onto inferre,and 
duly co make aflay,of matter depending.As becaulc it is well demonfirated,that a Cylinder, 
whoſe height, and Diameter of his bale , is £qual corhe Diameter of the Sphere, is Seſqu:- 
alter co the ſame Sphere , (that is, as 3, to 2+) To the number of the weight of the Sphere, 
adde halt fo much, as it is : and fo haye you the number of the weight ot that Cylinder, 
Which is alſo comprehended of our former Cube : fo, that the bale of that Cylinder , is a 


being both of one height, have their Bales in the ſame proportion, inthe which, they are 
one to another in their maſſineſſe or ſolidity. Bur before, we haye rwo numbers, exprefing 
their maſlineſſe, {ulidities, and quantities,by weight : wherefore, we have * the proportion 
of the ſquare, to the Circle, inſcribed in the fame ſquare, And ſo are we fallen into the 
knowledge ſenhible and experimental of «Archimedes great ſecret, of himy by great trayai] 
of mind , ſought and found. Wherefore to any Circle given , you can give a {quare equal: 
* as I have taught in my Annoration, upon the fult propoſition of the ,cwelfth book : and 
likewife to any ſquare given, you may give a Circle equal : * If you deſcribe a Circle, 
which ſhall be in that proportion to your Circle inſcribedzas the ſquareis co the {ame Circle: 
This, you may de, by thy Annotations , upon the ſecond propoſition of the tweltth book of 
Exclide, 1n my third Problem there, Your diligence may come toa proportion of the 
ſquare to the Circle inſcribed neerer the truth , than 1s the proportion of 14 to 11 + and 
conlider , that you may begin at the Circle and Square, and ſo come to conclude of the 
Sphere and the Cube , what their proportion is : as now , you came from the Sphere to the 
Circle, For of Silyer or Gold, or Latton Lamyns, or plates, (thorough one hole drawn, as 
the manner 1s, ) if you make a ſquare figure, and weigh it : and then, deſcribing thereon, 


Circle deſcribed in the ſquare , which is the baſe of our Cube, Bur the Cube and Cylinder, | 


| the ] 
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th: Circle inſcribed + and cur off, and file away , preciſely (to the Circle) the overplus of 


rhe Square 2 you ſhall then , weighing your Circle , (re , whether the weight of the Square , 


! |bero your Curcle, as 14 to 11, as | have noted, m the beginning of Exclids twelfth book, 
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* 
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(reckoning up from 


| &c. after this reſort to my laſt propoſitions, upon the haſt of the twelfth : and there , help 
| your ſelf, toche end , and, here, Note this , by th: way, That we may ſquare the Curcle , 
| wiihout having knowledge of che proportion of the Circumterence to the Diameter : as you 
hayc here perceived, And o:herwile alſyv, I can demonltrate 1t, So that many have cum- 
| bered themſelyes ſuperfluouſly , by travailing 1n chat point firlt , which was nor of neceſſity, 
| firft : and alſo very intricate, And eafily you may, (and that diverfly) come tothe know- 
ledge of the circumference: the Circles quantity, being firtt known, Which thing I leave 
| to your conſideration : making haſte to diſpatch another Magiſtral Problem : and ro brivg 
| irnecrer to your knowledge, and readier dealing wich,than the world(tefore this day,) had 
' ir for you, that I cantell off, And thatis, eA Mechanical doubling of the Cube , &e. 


| Which may thus be done : Pake of Copper-plates , 02 Tin-plates a four 
ſquare upright Pyrami!s 02 a Cone : perfeitly fa(hioned in the 
hollow , within. Wherein, let great diligence be uſed, to appzoach 
4s neer as may be) to the Yathematical perfection of thoſe figures. 
At their baſes : let them be all open : every where, elſe , molt cloſe, 


the Cone ; and to the ſides of the baſe of the Pyramis ; Let four 


on both ſides themſelves , with the (aid perimeters. Then four lines 


[as experience ſhall teach you. Then * ſet your Cone oz Pyramis 
with the vertex downward, perpendicularly , in reſpeit of 

(though it be otherwiſe, it hundereth nothing. So let them 
'(tedily be (fapeD. Now iſchere be a Cuve, which you would have doubled, Make you 
a prety Cuoe of Copper, Silyer, Lead, Tinne , Wood, Stone, or Bone, Orelſe make a 
| hollow Cube or Cubick cofften, of Copper, Silver, Tinne , or Wood, &c, Theſe you may 
| ſo proportion in reſpeR of your Pyramis or Cone, that the Pyraniis or Cone, will be able 
| to contein the weight of chem, in water three or four times ar the lealt : whar fuffe ſo ever 
| they be made of, Let nor your ſolid angle at the vertex, betoo ſharp: bur that the water 
| may come with caſe, tothe very vertex, of your hollow Cone or Pyramis. Put one of your 
{ fol1d Cuoes ina Balance apt : take the weight thereot exactly in wa er. Poure that water, 
(wichour lofle) into the hollow Pyramis or Cone quietly, Mark in your lines, what num- 
bers the water cutrech s Take the weight of the tame Cube again * in the ſame kind of 
{ watery Which you had before: pur that * alſo, into the Pyramuis or Cone, where you did 
; pur the firſt. Mark now again, in what number or place of the lines, the water cutteth them, 
; Two wayes you may conclude your purpole: it is to wit, either by numbers ar lines, 
By numbers: as, if youdivide the fide of your Fundamental Cubcs into to many equal 
parts, as it is capable of, conyeniently , with your cafe, and preciſcneſle of the dryifion; 
For, as the number of your firlt and |:{s line (in your hollow Pyramis or Cone) 1isto 
the ſecond or greater (both being counted from che vertex) fo ſhall che number of the fide 
of your Fundamental Cube , be co che number bclonging ro the Radical tide of! che Cube, 
double to your Fundamental Cube : Which beinSmuluplyed Cubick wiſe , will foon 
ſhew it ſelf, whether it be double or no, 


lecond or great:*r, fo let the Radical ide of your Fundamental Cube , be co a fquith pro- 
portional line,by the 12 propoſition of che {ixth book of Euclid. Which tourth line, ſhall be 
the Root Cubickzor Radical fide of che Cube, double ro your Fundamental Cube » which is 
che thing we deſired. For this,may 1(wich joy )ſayjET pPACAEYPHREAEYPHE A: 
chankiog che Holy and glorious Trinity , having greater cauſe thereto, then * Archimedes 


and jult to. From the verter, to the Circumference of the baſe of | 


ſtraight lines be dzawn , in the inſide of the Cone and Pyramis : 
making at their fall, on the perimctcrs of the baſes, equal angles, 


(in the Pyzamis , and as many in the Cone) divide one , in z2 e- 


ual parts; and another in 24, another in 60, and another 11 100, 
Ecko! e verter.) ©2 uſe other numbers of diviſion | 


molt | 


— 
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* In all work- 
ings with chi- 
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Siuations b 
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one: while you 
arc about on: 


| work, Elſe you 
will cire, 


?. D. 
* Conſider 
well when you 
; muſt pur your 
; waters roge- 
ther : & when 


'yvou muſt 


' empty your 
> water, out 

| of your Pyra 

; mis,, or Cone. 


q Elſe you will 
to the Cubick numbes of your Fundamental Cube, \erre, nies 
By lines, thus: As your lefſe and firlt line (1n your hollow Pyramis or Cone) 1stothe | 
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| 
by the diverſity of the fruit following of the one and of the other. Where I {peak betore of 
iN , arab” 
a hollow Cubick Coffin : the like uſe is of t , and without weight. Thus, Fall it with | 
water preciſely full, and pour that water into your Pyramis or Cone : aid here note the 
lines cut:ing in your Pyramis or Cone, Again, fil] your Ccftin like as you did betors. Pur 
that water, alſo to the firſt, Mark.the ſecond curting of your lines, Now, as you procceded| 


octore, ſo mult you here proceed. * And if che Cul e, which you double, be neverfo great : | 


e, thus, the proportion (in ſmall) berween your rwo little Cubes: And then , the 
de of that great Cube (to be doubled) being the thud , will haye the fourth , found , to it 
proportional ; by the 12 of the 6 of Exclide. 

Nr?, thar all this while , I forget not my. firlt Propoſition Statical , he rehearſed : thar, 
the Superficies ot the water , 15 Spherical, Wherein uſe your di(cretion to the firlt Jine , 
adding a {mail ha;r breadth, more: and to the ſecond halt a hair breadth more , to his 
length, For you will cafily perceive, that the difference can be no greater, in any Pyramis 
or Cone, of you ro be handled, Which you ſhall thus try. For finding-the ſwelling of the 
water above l:vel, * Square the Semidiamerer, from the Center ot the Eaith , to your 


& (which ſubtendent muſt havethe equal parts of his mcature , all one ,,with thoſe of the 
« Semidiameter ofthe Earth, to your watry luperficics: ) tubrrzct clus Iquare trom the 
« firſt ; Of the refidue, take the Root ſquare. Thar Root  lubriact frenr your firlt Semi- 
©* diameter of the Earth to your watry ſuperficies ; that which remanerh', 1s the height of 
&« the water in the middle, above the Level, Which you will find, to &2 a ching infenfible; 
and though it were greatly tenſile,” yer, by help of my ſixth Theorcme vpon the laſt Pro» 
polition of Exclides rweltth book, noted : you may reduce 51 co a tug Eivel, Bur farther 


John Dee, bis Mathematical Preface. | 


diligence of you is to be uſed, againſt accidental cauſes of the warers twglling : as by having 
(ſ>mewhat) with a mo ({t ſponge , betore , made moitt your hollow Pyramis or Cone , wall 
prevent an accidental cauſe of iwelling, &c, Experience wall teach you abur:danmly : with 


- Thus, may you double the Cube Mechanically, Tretle it, and fo forth, ya any proportion, 
Now will 1 abridg your pain, colt, andcare herein, Without all preparing of your Fun» 
damental Cubes : :you may (alike) work this -concluton, For that was rather a kind of 


Experimental Demonſtration , than the ſhorteſt way; and all upon one Mathematical De- 
monſtration depending. Take water (as much as conveniently will te1ve 'ytur rwn, as ] 
warned before of your Fundamental Cubes bignefſe,) Weigh it preciicly, Pur that water 
into your Pyramis or Cone, Of the ſame kind of water, then cake again , the ſame weight 

ou had before; put that likewiſe intothe Pyramis or Cone; for in each time your marking 
of the lines how th: water doth cut them, ſhall give you the proportion tt tween the Radical 
fides, of any two Cubes , whereof the one 15 double to the other , wor king 5s betore I have 
taught you: * ſaving that tor your Fundamental] Cube his Radical fide ; hut, you may take 
a right line, at pleaſure. 


Yet farcher proceeding with our Drop of Natural truth: Poly may now give 


Cubes one to the other in any p2opoztion given , Banonal 02 Ir- 
rational. Oa this manner, Make a hollow Paiallehipipedon ot Copper or T ,nnc : with 
one Bale wanting, or open, as in our Cubick Cofhn, From the bottom of that Parallcl;pipe- 
don, raile up, many perpendiculars , in every of his four fides. Nw it any proportion be 
aligned you, in right lines ; ** Cur one of your perpendiculars (or a line cqual to it, or lefle 
© than it) likewiſe : by the 16 of the 6 of Exclide, And thoſe two pats, ict in two ſur d: y 
© lines of choſe perpendiculars (or yuu may ſer chem both, in one linc) moking their be- 
© ginnings to be, atthe Baſe: and fo their lengths to extend upward, Now , {ct your 
« hollow Parellelipipedon, upright, perpendicularly,ttcady, Pour 1n water handſomely , 
& to the height of your ſhorter line, x that water, into the hollow Py! amis or Cone. 
« Mark the place of the rifing. Settle your hollow Parallelipipedon again, Pour water 


—_ 


* into it : unto the height of the ſecond line, exactly, Pour that water * duly into the 
& hollow Pyramis or Cone : mark now again , 'where the water cutterh-the 1#me line, 
* which you marked before, For, there, as the firlt marked line , 1so the ſecond : So 
* ſhall the two Radical fides be, oge to the other, of any two Cubes : which 1n their ſo- 
« lidity , ſhall haye the ſame proportion which was at the fiſt afligned ; were it Rational 
* or Irrational. 
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| Thus in ſundry wayes you may furniſh your ſelf with ſuch ftrange and profitable matter: 


which long hath been wiſhed for, And though it be Naturally done,and Mechanically: yer 
'hath ita good Demonſtration Mathematical. Which is this : Alwayes, you have two like 
| Pyramids : or two like Cones, in the proportions affigned : and like Pyramids or Cones, 
are 1n proportion , one to the other , in the proportion of their Homologal ſides (or lines) 
[eripled. Wherefore, it co the firſt, and ſecond lines,found in your hollow Pyramis or Cone, 
| you joyn a third and a fourth in continual proportion , that tourth line ſhall be co the firſt, 
asthe greater Pyramis or Cone is to the lefle ; by the 3 3 of the eleventh of Exclid. If 
| Pyramis to Pyramis, or Cone to Cone, be double, then ſhall * Lineto Line , be allo 
| double, &c, Bur as our firlt line, is tothe ſecond , ſo is the Radical fide of our Fundamen=» 
tal Cube, tothe Radical fide of the Cube to be made , or to be doubled : and therefore, to 
fu ewainalſo, a third and a fourth line, in continual proportion , joyned : will give the 


fourch line in that proportion tothe firſt, as our fourth Pyramidal, or Conick line was to 
his firſt : but that was double or treble , &c, as the Pyramids or Cones were , one to an» 
other (as we have proved) therefore , this fourth, ſhall be alſo double or treble to the firtt, 
as the Pyramids or Cones were one to another : But our made Cube, is deſcribed of the 
ſecond 1n proportion of the four proportional lines : therefore * as the fourth line is to 
che firſt, ſo 1s that Cube to the firlt Cube : and we have proved the fourth line to be the 
firlt , as the Pyramis or Cone is to the Pyramis or Cone : Wherefore the Cube is tothe 
Cube, as Pyramis co Pyramis, or Conc 1s to Cone, But we * ſuppoſe Pyramis to Pyranus, 
or Cone to Cone, to be double or treble, &c, Therefore Cube is ro Cabe, double or creble, 
&c. Which was to be demonſtrated, And of the Parallclipipedon, itisevident, that the 
| water ſolidParallelipipedons, are one to another, as their heights are , ſeeing they haye 
| one baſe, Wherefore the Pyramids or C ones made of thoſe water Parallelipipedons , are 
; one co the other , asthe lines are (one to the other) berween which , our proportion was 
| aligned. Burt the Cubes made of lines, after the proportion of the Pyramidal or Conick 
Homolog al lines are one to the other,asthe Pyramids or Cones are,one to the other(as we 
before d1d prove) therefore, the Cubes made, ſhall be one to the other, as the lines afſigned, 
are one to the other : which wasto be demonſtrated, Note. * This my demonttrauon 3s 
more general , than onely in Square Pyramis or Cone : Conhder well, Thus, haveI, 


[both Mathemacically , and Mechanically , been very long in words , yet (I ruſt )nothing 
| redious to them, who, to theſe things, are well affeted. And verily Iam forced (avoiding 


prolixiry) ro omit ſundry ſuch things, eafie ro be praftiſed: which to the Mathemartician, 
would be a great Treaſure : and to the Mechanician no ſmall gain. * Now may you, 


LVetween two lines given , find two middle p2opoztionals in con- 
tinual p2opoztion ; by the hollow Parallelipipedon , and the hollow 
Pyzamis , 02 Cone. Now any Parallelipipedon re&angle being given : three 


right lines may be found proportional 1n any proportion affigned z of which ſhall be pro- 
duced a Parallelipipedon, equal co the parallelipipedon given. Hereof, I noted ſomewhat 
upon the 36 propohtion,ot the 11 book of Exclide.Now,all thoſe things, which Virrwvinu 
in his Architecture , ſpecificd , able to be done, by doubling of the Cube, Or, by finding 
ot two middle proportional lines, berween two lines given, may eahily be performed, Now, 
that Probleme , which I noted unto you, in the end of my Addition, upon the 34 of the 
I1 book of Exclide, 1s proved poſſible, Now may any regular body be transformed into 
another, &c, Now, any regular body, any Sphere, yea any mixt Solid : and (that more 15) 
regular Solids , may be made (in any proportion affigned) like unto the body firſt given, 
Thus, ofa Alamneken y (asthe Datch Paincers term it) inthe ſame Symmerry , may a 
Gant be made: and that, with any gelture , by the Mannekgn uſed: and contrariwile, 
Now, may you , of any Mould or Model of a Ship, make one , of the fame Mould (in any 
alsigned proportion) bigger or leſſer. Now, may you, of any * Gun, or litle piece of 
Ordnance, make another, with the (ame Symmerrre (in all points) as great , and as lirtle, 
as you will, Mark that, and think on it, Infinitely, qa you apply this , ſo 
long ſought foz, and now \o eaſily concluded ; and withall , 

willingly and frankly communicated to ſuch , as faithfully deal 
with vertuous (tudies. Thus can the Mathematical mind , deal Speculatively in 
his own Arr : andby g90d means, mount above the clouds and ftars : And thirdly, hecan 
by order , deſcend , to frame Natural things, to wonderful uſes ; and when he lilt, retire 
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MAN is the 
lefſe World, 


* 


Microcoſmus, 


o Lib.3 «Cap. I, 


all ro the glory of God, and our honeſt delectarion in Earth, 


| of ſome of the commodiries by Staricke , able to be reaped : Inthereſt, I will therefore; 


| you ſhall perceive, by this » which in order commeth next, For whereas it 15 10 ample and 


home into his own Center : and there, prepare more means,to Aſcend or Deicend by : and 
Although, the Printer hath looked for this Preface, a day or two , yet could 1 not bring 
my pen from che paper, before I had given you comfortable warning and brief inſtructions, 


be as brief, as it 15 pollible : and withall deſcribing chem ſomewhat accordingly. And that, 


wonderful, that an whole year long , one might find frucful matter there , to ſpeak of 


and alfo in pratice is a Treaſure endlefle ; yer will I glanfe over it, wich words very 
tew- 

This do I call ANTHROPOGRAPHIE. Which isan Art reſtored and of my 
preferment to your ſervice, I pray youthuok of it, as of one of the chief points of Humane 
knowledg, Although ic be but now firlt confirmed, with this new name: yer the matter, hath 
from the beginningþbeen in conſideration ot all perte&t Philotophers. Anthz0Pographie 
is the deſcription of the Number, Yeaſure,Weight,Figure-Situation 
and Colour of-every Diverſe thing , conteineo in the pertect body 
of M A N with certam knowledge of the Spymmetrie Figure 
Weight, Charaiterization , and due local motion of any parcel 0 
the ſaid Body , aſſigned ; and of numbers , to the {aid parcel ap- 
perteining. This is one parc of che Definicion , meer for this place : Sufhcient to 
norifie, the parricularity , and excellency of the Art: and why it is, here, aſcribed to the 
Mathematicals. If the deſcription of che heavenly part of the World had a peculiar Art, 
called zAſtrovomy, If the deſcripcion of the carthly Globe, hach his peculiar Art, called 
Geographie. If the marching of boch hath his peculiar Art, called (oſmographie, Which 
is the delcription of the whole and univerſal trame of che World : Why thould nor the de» 
{cription of him , who 1s the Iefle World and from the beginning called CAMrcrocoſmans , 
(thac is, The leſſe CUo021D: And for whoſe fake and ſervice, all bodily creatures elle, 
were created : Who allo particIpateth with Spirits and Angels , and is made to the Image 
and fimilitude of Godzhave his peculiar Art ? and oe called the eArr of «Ares: rather chan 
either ro want a nam*2 or £0 have too bale and 1nproper a name? You mult of ſundry profeſ- 
fions , borrow or challenge home , peculiar parts hereof : and farther procced : as God, 
Nature , Reaſon and Experience ſhall intorm you. The Anaromiſts will reitore to you , 
ſome part : Phy/iognomiſts lome : The Chyromantiſts lom?, The Metapoſcopifts (ome, 
The Excellent eAlbert Durer , a good part : the Art of PeripeAtive , will ſomewhat y for 
the eye help forward : Pythagoras , Hypocrates, Plato, Galenu, Meleting , and many 
other (in certain things) will be Contributaries, And farther , the Heayen , the Earth, 
and all other Creatures, wall each ſhew , and ofter cheir Harmonious ſervice , co fill up, 
that, which wanteth hereof: and with your own Experience, concluding : you may Me» 
thodically regilter the Whole , for the polterity : Whercby , 200d proef will be had, of 
our Harmonious, and Microcoſmical conttirution. The outward Image and view hereof, 
to the Art of Zographie, and painting, co Sculpture, and ArchiteCture, (tor Church, Houſe, 
Forr, or Ship) is molt neceſſary and profitable ; for that, ir 1s the chict bale and foundation 
of them, Look in * Vuruvim, whether I deal fincercly, for your behoof , or no. Look 
in Alberta Darernus de Symmetria humani Corports. Look in che 27 and 28 chapters, 
of the 2 Book, De occulta Philoſophia, Confiderthe eArk, of Nye. And by that, wade 
farther, Remember the Delphical Oracle, NOSCE TE 1 PSU M(know thyſelf) 


ſo long ago pronounced: of ſo many a Philoſopher repeated: and of the Fiſeft arrempred : 
Andrchen you will perceive how long ago , you have been called to the School , where this 
Art might be learned, Well, I am nothing aftraid , of the diſdain of ſome ſuch , as think 
Sciences and Arts, to be bur ſeyen, perhaps , thoſe ſuch, may, with ignorance , and ſhame 
enough , come thort of them ſeven alſo: and yer neyertheleſle , they cannor prelcribe a 
certain number of Arts: and incach certain unpaſſible bounds ro God, Nature » and mans 
Induftry. New Arts daily riſe up: and there was 11 ſuch order taken, that, all Arts, ſhould 


in one age, or in one land, or of one man , be made known to the world. Ler us embrac® 


the gitrs of God, and,ways to wiſedome, in this time of grace, from above, continually be- | 3 


{towed on them, who thankfully will receive them : Er bonts omnia Co-aperabuntur #» 


bonum, 
TRO-! 
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| lake « as a man would (ay Wheel eArt. By this Art, a Wheel may be giyen, which ſhall 
|moye once about, in any time aſſigned. Two Wheels may be given, whoſe turnings about 
in one and the ſame time (or equal times ) ſhall have one to the other , any proportion ap- 
' pointed, By Wheels, may a freight line be deſcribed : Likewiſe, a Spiral line in plain , 

Conical SeCtion lines, and other Irregular lines at plealure may be drawn, Theie and ſuch 
like are principal Concluſions of this Art: and help forward many pleaſant and profitable 
' Mechanical works: As Mils, to ſaw great and vey long Deal-boards, no man being by. 
[Such have I ſeen in Germany , and in the City of Prague , in the kingdome of Bohemia : 
' Coyning Mils, Hand Mils for Corn grinding : And all manner of Mils and Wheel work ; 
; By Wind, Smoak, Water , Weight , Spring , Man or Beaſt moyed. Take 1n your hand 
| eApricola de re Metallica : and then (hall you (in all Mines perceive how great necd is, 
| of Wheel work, By Wheels , ſtrange works and incredible are done: as will, 1n other 
| Arts hereafter appear. A wonderful example of tarcher poſſibility , and preſent Commo- 
dity was ſeen in my time, in a certain Inltrument ; which by the Inyencer and Arrificer 
(before) was ſold for twenty Talents ot Gold : and then had (by misfortune) received 
ſome injury and hurt. And one Janellns of Cremona did mend the fame , and preſented i 
unto the Emperour Charls the Fitth, Hrerowymus Cardanus , can be my witnefic , that 
therein , was one Wheel, which moved, and that in ſuch rate, that, in 7eco years encly, 
his own period ſhould be finiſhed, A thing almolt incredible 2 Bur how farre, 1 keep me 
wichin my bounds : very many men (yer alive) can tell, 


HELICOSOPHIE,is neer Sttter to 7 yochilke,and is An Art MW matical 


which demonltrateth the deſigning of all. Spiral lines in Plain, on 
Cylinder , Cone , Sphere, Conold, and Sphearoid, and their p2o0- 
perties appertaining. The uſe hereof in erchirte&wure , and diverſe Inftruments 
and Engines, is molt necetlary, For, in many things , the Scrue workerh the feat , which 
elſe, could not be performed, By help hereof, it is * recorded, that, where all the power 
of the City of Syraenſa , was not able to move a certain Ship (being on ground) mighty 
eArchimedes, ſetting to his Scruiſh Engine cauſed Hrero the King, by himlelf, at caſe, 
to remove her, as he would. Wherear.the King wondring : Aed ea 'vT1s 73s Fulpes, Topi 


Terrls, Apyinidu xixarr meTwriem, From this day , forward, (laid the King) Creait 


ought co be gruento Archimedes, what ſoever he ſaith. 


PNEUMATITHMIE, demonſlrateth by cloſe hollom Geome- 


trical Figures (regular and irregular ) the range pzoperties (in 
motion 02 {tay) of the Water, Air, Smoak, and Fire- in their con- 
tinuity, and as they are joyned to the Elements next them. This arc, 
to the Natural Philoſopher is very profitable , co prove that Facuum , or Emptineſſe, is 
not in the world, And that, all Nature, abhorreth it ſo much , that, contrary co ordinary 
law, the Elements will move, or ſtand. As, water to aſcend rather ; than berween him and 
Air , Space or place ſhould be left , more than (natwally) that quantity of Air requiteth, 
or can fill, Again, waterto hang and to deſcend: rather than by delcending , to leave 
emprineſle at his back. The like is of Fire and Air , they will deſcend : when, cither che 
Continuity ſhould be difſolyed, or their next Element forced fromthem. And as they will 
not be extended ro diſcontinuity : So will they not , nor yer of mans force , can be preſt or 


nee will they uſe, to enjoy their natural right and liberty. Hereupon , two or three men 
rogether, by keeping Air under a great Cauldron, and forcing the ſame down, orderly, may 
without harm defcend to the Sea botrome : and continue there a time, &c, Where, Note, 
how the thicker Element (as the water) giveth place to the thinner (as is the Air: ) and 
receiverh violence ofthe thinner, in manner, &c. Pumps and all manner of Bellows , haye 
their ground of this art : and many other ſtrange deviſes: as Hydrawlica , Organes going 
by water, &c, Of this Fear, called commonly Puenmatica) ooodly works are extant , both 
in Greekand Latine, With old and learned Schoolmen , it 1s called Scientia de pleno & 
VACK0, 


TROCHILIKE, is that Art Bathematical » which demonllrateth 


the pzoperties of all Circular Botions , Simple and Compound, 
| And becauſe the fruit hercof yulgazly recc ived, is the Whecls, at hath the name of Trochi- 


pou in ſpace, not ſufficient and an{werable to their bodily ſubltance. Great force and vio- | - 
e 


Saw Mils, 


* Atheneys 
lib, x, cap. $, 


Proclzs pag.18 


To go to the 
bottzm of the 
Sea withour 
danger, 
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MENADRIE, is an Art Bathematical , which demonlſtrateth, | * 
how, above Natures vertue , and power ſimple ; vertue, and fozce | | 
may be multiplyed; and ſo, to direct, to lift, to pull to, and toput | |; 
02 calt fro, any multiplied 02 ſimple , determined vertue  Weight| | 


| 02 Foxce: naturally, not, ſo, direiftible 02 moveable. very much is chi 
Art furthered,by other Arts,as in ſome points by Perſpettsve,n tome, by Statick,, in ſome. 
by Trechilike , and in other by Helicoſophie , and Pnenmatithmie, By this Art, all| © 
Cranes, Gibbers , and Engines to lifr up , or toforce any ching any manner of way , are | | 


ordered, and the certain caute of their force 15 known, As, the torce , which one man hath 
with the Dutch Waggen Rock : therewith, to ſer up again, a mighty waggen laden, being 
overthrown, The force of the Crofſebow Rack , is certainly here demonitrated. T he rea- 
ſon, why one man doth with a leayer , lift that , which fix mcn , with their hands onely , 
could not ſo eafily do. By this Art, in our common Canes in Londen, where power js 
ro crane up the weight of 2600 pound: by two whecles more (by good order added) Art 
concludeth , that there may be craned up 200000 pound weight, &c, So well knew eAr- 
chimedes this Art : that he alone with his devices and engines (twice or thrice) ſpoyled 
| Pluta:chus in | and diſcomfited, the whole Army and Holt of the Romans, belicging Syracuſa, CMarcus | |! 
Marco Mar- | e Marcellus the (onſul , being their General Caprain. Such huge ttones, to many with | * 
cello, 8 ſuch force , and ſo far, did he with his engines hail among them our of the City, Ard by 
Smeſous in E- | cox likewiſe : chough there Ships might come to the wals of Syracuſa , yet he utrerly con- 
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mer founded the Roman Navy : what with his mighty Stones hurling : what1with pikes| | 
Plinius. * of 18 foot long , made like ſhafts : which he forced almolt a quarter of a mile , what, 


Oumilizau. | with his catching hold of their ſhips, and hoyfing them up above the water, and ſuddenly 
Te LION. lerting them fall znto the Sea again z what with h1s * Burning Glafles : by which he fired 
, _ their other ſhips a far off : what with his other policies, devices, and engines, he ſo man- 
Acbeius. fully acquired himſelf : thacall che force, courage , and policy of the Rewans (for a great | 

ſeaton) could nothing prevail, for the wining of Syracrſa : whereupon, the Romans 
named Arshimedes, Briarems, and Centimanus, Lonaras maketh mention of one Proclu 
Burning Glaſe, |" Who ſo well had perceived Archimedes Ait of Menadrie , and had fo well invented of his | Þ 
g Glaſs, —_— . 

own, that with his Burning Glaſſes, being placed upon the walls of Byſance, he multiplyed| © 
ſo the htat of the Sun, and direed the beams of the ſame againit his enemies Navy with | | 
ſuch force , and fo ſuddenly (like lightening) chat he burned and dettroyed both man and| ' 
ſhip, And Dion ſpecifieth of Priſcus a Geometrician in Byſance , who invented and uſed 
ſundry Engines, of force multiplyed : which was cauſe , that the Emperour Severas par- 
doned him his life after he had wonne Byſance. Becauſe he honoured the Arr, wit, and 
rare induſtry of Priſc#s. But nothing interiour ro the invention of theſe Engines of 
Guns, Force , was the invention of Guns. Which, trcoman Engliſh-man had the occation and| | 
order of firſt inventing : though in another land , and by other men , it was firlt executed, 
& And they that ſhould ſee the record , where the occaſion and order general of Gunning, 
& js firſt diſcourſed of, would think : thac (mall things hight and common : comming to 
&« wiſe mens conſideration, and indu't1ious mens handli''g , may grow to be of force 1n- 
«* credible. 


HYP OGEIODIE, ig an Art Bathematical , demonſtrating, yow 
under the Spherical Superficics of the Earth at any Depth, to] ' 
an gg line aſſigned (whoſe diftance from the perpendi-| / 
cular of the entrance ; and the 4zimuth likewiſe , m reſpeit of the| ' 
[ ſaid entrance is known) certain way may be p2efcribed and gone ; 
ry And how any wap above the Superficies of the Earth deſigned, 

may under Carty, at any depth limited, be kept; going always 
perpendicularly , under the way, on Earth deſigned; and contra-! 7 
riwiſe, any way, ( \fraight 02 crooked; ) under the Earth , be given; 7 
upon the outface, o2 ſuperficies of the Earth, to Line out the lame :: 
ſo, as, from the Center of the Earth, perpendiculars dzafvn to the| ! 
Spherical ſuperficies of the Earth , tall pzecifely fall in the cozre-: : 
ſpondent points of thoſe two wayes. This, with all other caſes and F- 


circum- 
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circumſtances herein » and appurtenances » this Art demonltrateth. 
| This Art 15 very ample 1n yariety of Corclutions , and very profitable ſundry wayes to the 
| Common-wealth. Ihe occaſion of my inventing this Art, was atthe requett of :ewo Gen- 
| |tlemen , who had a certain work (of gain) underg: ound and their grounds did joyn over 

| th: work : and by the reaſon of the crookednefle , divers depths, and heights of the way 
under ground, they were in doubt, and ar conroverhe, under whole ground, as then , the 
work was, The naine onely (betore this) was of me publiſhed, De [rinere Subterraneo. The 
þ; relt be at Gods will. For Poners, Miners, Diggers tor Metals, Stone, Cole, and tor [ecrert | 
$ paſſages under ground, berween place and place (as this lard hath diverſe) and for other 
| purpoles, any man hay eaſily perceave, both the great fruit ofthis Art, and allo inthis Art. 
the great ad of Geom<try, 


HYDRAGOGIE, demonitrateth the poſfible. leading of Water 
by natures lam , and by artificial help , from. any head (being a 
ſpzing [{anding 02 running Water ) to any other place aſſigned. 
Long hath this Arcbcen in uſes and muchthereof written: 3 and yery marvellous works 
therein performed ; as may yer appear in /raly, by the Ruincs remaining , of the «Aque- 
duits, In other places of Rivers , leading through che Main land Navigable many a Mile : 
and in other places, of the ma yellous toicings of water toalcend : which all d: clare the 
great $kill ro be required of him , who ſhould in this Art be perfe&, for all occaſions of 
wateis poſſivle leading, To ſpeak of the allowance of the Fall, tor every hundred foot : or 
. of the Ventils (if the waters Jabour be farand great) I need not: ſeeing, ar band (about 
us) many expert men can ſufhcienrly reliifie , 1n effect, the order t though the Demon- 
{t:ation of the Neceſſity thereof , they know not : Not yer, 1f they ſhould be led , up and 
down, and about Mountains, from the head of the Spring : and then a place being afſigned : 
and of chem to be demanded , how low or high , thar Jaft place is, in reſpeR ot the head , 
from which ( ſo crookedly, 8nd up and down, they be come : Perhaps, they would not, 
| or could not) yery readily or ncerly atloil that Qneſtion, Geometry therefore, is neceſſary 
b to Hydragogie, Of the ſundry ways to force water toaſcend , either by Tympane, Kettel- 
| mils, Scrue, Creſibike, or ſuch like, in Vieravins, Agricola, (and other, ) tully, the manner 
S may appear. And ſo, thereby , alto be molt evident , how the Arts of Paenmatithmie ,, 
| Helicoſophie,$tatike, Trocheltke,and Menadrie, com: to the furniture of this in peculation, | 
and to the Commodity of the Common-wealth un praQtice, 


HOROMETRIE, is an Art Yathematical , which demonlirateth 
how at all times appointed, the pzeciſe uſnal denomination of time, 
may be known , foz any place alſigned. theſe words are tmooth and plain | 


eahe Engliſh,bur che reach of theur meaning 1s tarther than you would ligh ly imagine. Some 
part of this Art , was called in old time Gzomonige : and of lace, Horologiographia: and 
in Ergliſh, m be termed Dialling. Ancient is the uſe, and more ancient 1s the Inven- | 
tion. The uſe, doth :well appear to have been (at th? lealt) above rwo thouſand and three | 
hundred years ago: in * King Ashaz Dial, then, by the Sun, ſhewing the dilftinion of | 
time, By Sun, Moon, and Stars, this Dialling may be performed, and the preciſe time of , » Kings 20, 
day , or night known, Butthe demonttrative delineation of theſe Dials, ot all forts, re- 
quireth good skill>oth of Aſfronomie and Geometry Elemental, Spherical, Ph:nomenal, 
and Conical, Then to uſe the grounds of the Art, for regular Superficies, in any 
place offered : and (in any poſſible apt poſition thereof) rhFwon to deſcribe (all manner of 
ways) how , uſual hours, may be (by the Ss ſhadowJrruly determined : will be found 
no fleight Painters work.So to paint and preſcribe the Suns Moriongothe breadth of a hair, 


In this Feat (in my youth) [ invented a way, OW IN any Poutz0ontal , Bural; / 
02 Equinoitial, Dial, #c: at all hours ( the Sun (ming) the ſign 
and Degree alcendent , may be known, Which 1s a thing very necetlary , tor | 


the rifing of chole fixed ttars: whote Operation 1n the air, is of great might evidently. | 
I ſpeak no further, of che ule hercof. Bur foraſmuch as, mans affairs z require knowledge of 
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Times and Moments, when neither Sun , Moon, or Star, can be ſeen : Therefore, by In- 
' dultric M-chanical , was vented firtt , how by Water, runnino orderly , the Time and 

Hours m:ghcbe known : whereof, the famous Creſibine, wis Inventor: a man of Vieruwins | 
| to the $kie (juilly) exrolled, Then » atrer that , by ſand rang, were hours meaſured : | 
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Then, by Trochilike with weight, and of late time, by Trochilike with Spring : akdeld 
weight, All theſe by Sun or Stars direction, (in certain time) require overſight and re- | 
formation , according to the heavenly AquinoCtial Motion : befides the wequality of | 
their own Operation, There remaineth (without parabolical meaning herein) among the | 
A perpetual | Philoſophers, a more excellent , more commodious , and more marvellous way , than all 

theſe : of having the motion of the Primoyant (or firlt XquinoRtial motion) by Nature 
and Art, imitated: which you ſhall (by further ſearch in werghtier ſtudies) hereafter, un-| 
derſtand more of, And to it is time to finiſh this Annotation,of Times diftinRion,uſed in | 
our common , and priyare affairs: the commodity whereof no man would want , that can | 
tell, how to beltow his time, \ 


- a I - , 
ZOGRAPHIE, ig an Art PBathematical , which teacheth an! 
demonlkrateth , how , the interſefion of all viſual Pyramids , | 
made by any plain aſſigned, (the Center, diſtance , and lights , be-! 
ing determined) may be, by lines and due p2oper colours repze-| 
| D. A notable Art, is this, and would require a whole Volume , to declare the pro- 
pertie thereof : and the Commodities enſuing, Great $kill of Geometrie, «aArithmetick, 
Perſpeltive, and eAnthropographie , with many other particular Arts, had the Zographer, 
need of, for his perfetion, For , the moſt excellent Painter , (who is but the proper Me- 
chanician;and Imitator ſenſible, of the Zographer) hath atteined , to ſuch perteAtion , that 
ſenſe of man and beaſt, have judged things painted, to be things natural and not artificial: 
alive and not dead,; This Mechanical Zographer (commonly call:d the Painter) is mar- 
yellous in his skill: and ſeemeth to have a certain divine power : as of friendsabſent , to 
make a friendly, preſent comfort, yea, and of friends dead, to give a continual, falent pre» 
ſence : not onely with us,but with our poſterity for many ages. And [o proceeding, conſider, 
how in Winter, he can ſhew you, the lively view of Sommers Joy , and riches: and 
in Sommer, exhibite the countenance of Winters doleful Rare and nakednefle, Cities, 
| Towns, Forts, Woods, Armies, yea, whole Kingdomes (be they never ſo far, or great) 
can he with caſe, bring with him, home (to any mans judgment) as patterns liycly of the 
chings rehearſed, In one little houſe, can he, encloſe (with greatpleaſure of the beholders) 
the raiture lively , of all yiſible Creatures , either on earth or in the earth , living : or 
in the waters lying, creeping , {liding or ſwimming : or of any fowl or fly , in the Air 
flying. Nay , in reſpec of the Stars, the Skie , the Clouds : yea, in the ſhew of the very 
lighe ut ſelf , that divine creature , can he match our eyes judgment , molt neerly. Whar a 
thing 15 chis? things noryer being, he can repreſent, lo, as, at their being * the picture ſhall 
ſeeme (1n manner) to have created them, To what Artificer, 1s not piCture, a great pleaſure 
and commodity ? which of them all , will refuſe the direQ&1on and aid of Piture? The 
ArchitcR, the Goldimith , and the Arras weaver : of Piture, make great account, Our 
hvely Herbals, our portraitures of burds , beaſts, and'fiſhces: and our curious Anatomies, 
which way, are they moſt perfeQaly made, or with molt pleaſure, of us beholders ? Ts it not 
by Picture onely ? and if PiRure, by the 1nduliry of the Painter , be thus commodious and 
maryellous : what ſhall be thought of Zographre, the Schoolmalier of PiRture , and chief 
Governour ? Though I mention not Scxl/prure , 1n my Tatle of Arts Mathematica] : yet 
may all men perceive, How that P:tture and Sculpture , are Silters Germane : and 
both, right profitable, in a Commonwealth and of Sculpture, alwel as of Piftare, excellent 
artificers have written great books in commendation. W uncle I take, of George Vaſari, 
Pittore Aretino : of Pomponina Gauricus : and others, To theſe rwo Arts, (with other, ) 
is a certain odde art, called Athalmaſar, much beholdirg : more, than the common 
Scmlptoy , Emayler , ('arver , Cutter , Graver, Founder, or Painter,(&c,) know their art 
ro be commodious, 
An Obje&ion, | ARCHITE CTURE, to many may ſecm not worthy, or not meet, to be reckon 
edamong the Arts Mathematical, To whom, I think good, to give tome account of my 
ſo doing. Not worthy , (will they ſay,) becauſe ic is but for building of a Houſe , Palace, 
Church, Fort, or ſuch like groſle works: and you alſo , defined :he Arts Mathematical, 
to be ſuch as dealed with no Material or corruptible thing : and alſo did demonſtratiycly 
The Anſwer, | proceed in their Faculty, by Number or Magnitude, Fult, you fc, that I count here, efr- 
chitefture, among thole Arts Mathematical, which are derived tom the principals : and 
you know, that tuch may dcal with natural things , and ſenlibl: marter, Of which ſome 
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draw neerer, tothe ſimple and abſolute Mathematical Speculation, then others do, And It 
« chough the »Archirett procurech, informech, and directeth the Aechanicia , to harid- 
« work , andthe building aRual , of Houſe', Caſtle , or Palace, and is chict Judge of the 
& (am2: yer with himſelf (as chief AMaſter and eArchite) remaineth the Demon- 
'& {trarive reaſon and cauſe of the Mechanicians work, 1n Line, Plain, and Solid : by 
|& Geometrical, Arithmetical, Optical, Muſical, Aſtronomical, Coſmograpbical, (and 
« to be brief ) by all the former derived «Arts Mathematical , and other Natural arts 
« able to be confirm:d and ftabliſhed, If this be ſo, then, may you think, that Architetture 
hath good and4 duc allowance, in this honeſt company of Arts Mathematical Deriva- 
tive, | will herein crave Judgment of rwo molt oerfet Architebts, the one being Vitruvins 
the Roan : 'who did write the Books thereof, tothe Emperour Azguſtws , (in whoſe 
days our Heavenly Arch-malter was born)& the ocher Leo Baptiſta Alberts,a Florentine, 
who allo publiſhed ten books th:reof. Archueftara (laith Fitruvins) eff Scientia pluri- 
bus diſciplinis , & variis eruditionibus ornata : cujus judici probantur omnia , que ab | 
ceteris Artificibus perficiuntur opera. That is: ArchiteRure isa Science garniſhed with 
many do&rines and divers inftrutions : by whoſe Judgement, all works, by other work- 
men finiſhed, are judged. Ir followerh. Ea naſciter ex Fabrica, & Ratiocinatione, &c. 
Ratiocinatio autem eſt, que, res frabricatas. ſolertia ac ratione proportionts, demonſtrare 
atque explicare poteft, Architectur* growerh of Framing, and Reaſoning, &e. Realoning 


| — . . 
is that » which of things framed with tore-catt, and proporuon : can make demonltration, 


and manifet declaration, Again. Cum, in ommbus enim rebus, tum maxime etian 
' in Architetura , hee duo jnſunt : quod ſiguificatur , & quod ſignificat. Significatur 
| propoſuta res, de qua dicitur : hanc autem ſignificat Di. rationibus Fr, 5 ina: 
 explicata, Foraimuch, as in all things : theretore chi-fly wn Architecture, theſe rwo things 
are : thething ſignified, and that which fignifierh, The thing propounded , whereof we 
| ſpeak, isthe ching ſignified. Bur Demonſtration , expreſſed with the reaſons of divers 
' doctrines, doch fignifie the ſame thing. After thar, Ur literatus, fit peritns Graphidos, 
eruditus Geometrie , & Optices non ignar#1 :-inſtrutus Arithmetica : biſtorias com- 
plures noverit , Philoſophos diligenter andiv'rit : Muſicam ſciverit : Medicine non ſit | 
iqnarns, reſponſa furiſperitorum noverit : Aſtrologiam, Clique rationes cognitas ha- 
bear. An Archite& (faith he) ought to underitand Languages, to be sKiltul of Painting, 
well initruked in Geometry , not ignorant of Perſpeltive , furniſhed with Arithmetick , 
have knowledge of many Hiſtories, and diligently have heard Philoſophers , have skill of 
Muſick, not ignorant of Phyſick, know the anſwers of Lawyers, and have Aſtronomue, and 
the courles Caelettial, in good knowledge. He giveth reaſon, orderly, wheretore , all cheſe 
Arts, DoRrines,and Inſtructions,are requiſite in an excell:nz ArchiteR, And (for brevity ) 
omirting the Latin text, thus he hath, Secondly , it ig dehooful for an ArchueR to have 
th: knowledge of Painting : that he may the more eaſily faſhion our , in patterns painted, 
the form of what work he Tiketh : and Geomerrie giveth ro Archirecture many helps : and 
ficlt teacherh the uſe of the Rule, and the Compaſlſe : whereby (chiefly and eakly) the de- 
(criptions of Buildings , are diſparch2d in Ground-plars : and the direRions of Squarcsz 
Levels, and Lines. Likewiſe, by Peripe Rive, th: Lighrs of the Heaven are well led, in 
che Buildings : from cercain quarcers of che World. By Arichmerick , the charges of 
Buildings are ſummed together : the mzaſures are expreſſed, and the hard queſtions of | 
Symmerries , are by Geometrical means and methods diſcourſed on , &c. Beſides this, of | 
the Nacure of things (which in Greek is called zugiaasyia) Philoſophy doth make declara- | 
tion, Which it 1s neceſſary for an ArchiteR , with diligence to haye learned : becauſe it 
hath many and divers Natural queſtions : is ſpecially in AqueduRs, For in their courles, 
leadings abour, in the level ground, and in the mountings, the natural ſpirits or brexchs are 
ing:ndred divers wayes : the hindrances , which they cauſe , no man can help, but he, 
which our of Philoſophy , hath learned the original cauſes of things, Likewiſe z whoſoever 
ſhall read Creſbires, or Archimedes books, (and of others, who have written fuch Rules) | 
cannot think, as they doe : unlefſe he ſhall have received of Philoſophers , inſtructions 1 | 
theſe things: and Muſick he mult needs know : that he may have under{tanding , both of | 
Regular and Mathe:natical Muſick : that hs may temper well his Balifts, Catapules, and | 
Scorpions, &c,Moreovergthe Brafen Veſſels, which in Theatres,are placed by Mathematical 
order, inambries, nnderthe Reps: and the diveriicies of the ſounds (which che Grecians 
call 5x»e) are ordered according to Muſical Symphonies and Harmonies: being diſtributed 
un 
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A Mathemati- 
clan. 


1 Pitruuns, 


Who is an Ar- 
chire&, 


* The Imma- 
{ rerialiric of 
perfeR Archi- 
reQure, 

What Linea- 
ment is, 


Note. 


inthe Circuits, by Diateſſaron, Diapente, and Diapaſon. That the convenient voice, 
of the players ſound , when it came to thele preparations , made in order , there being in- 
creaſed ; with that increafing, might come more clear and pleaſant, to the cars ofthe 
lookers on, &c. And of Aſtronomy, is known the Eaſt, Welt, South, and North, The 
faſhion ofthe Heayen, the Xquinox , the Soltticie, and the courſe of the Stars, Which 
things, unleſſe one know : he cannot perceive any thing ar all , the reaſon of Horologies, 
Seeing therefore, this ample Science,is garniſhed, beaurified, and ſtored, with ſo many and 
ſundry skils and knowledges: T think, that none can juſtly account themſelves Architects of 
the ſodain, Bur they onely,who from their childs years aſcending by theſe degrees of know- 
ledges , being foſtered up with the atteining of many Languages and Arts, have won 
ro the high Tabernatle of ArchiceQure, &c. And to whom Nature hath given ſuch quick 
CircumipeRion, ſharpneſle of Wit, and Memory , that they may be very abſolutely skil- 
full in Geometry, Atronomy, Muſick, and the reſt of the Arts Mathematical : Such ſur- 
mount and paſſe the calling, and Rate of ArchiteRts : and are become Mathemarticians, &c, 
And they are found ſeldom : as in times paſt was, Ariſtarchus Samins , Philolaws, and 
eArchytas Tarentynes : Apollonins Pergens, Eratoſt henes Cyrenens: Archimedes, and 
Scopas , Syracuſians, Who allo left ro their poſterity , many Engines and Gnomonical 
works : by numbers, and natural means, invented and declared, 

Thus much , and the fame words (in ſenſe) in one onely Chapter of this incomparable 
Architeft Vitruvins, (hall you find. And if you ſhould , but take his book in your hand , 
and {lightly look through it, you would fay ſtraighrway : This is Geometry, Arithmetick , 
Aﬀftronomy, Muſick, Anthropographie, Hydragogie , Horometrie, &c, and ( to con- 
clude) the ſtore-houle of all workmanſhip, Now, letus liſten co our other Judg , our Flo- 
rentine, Leo Baptiſta, and narrowly confider , how he doth determine of Architeture, 
Sed amteque ultra progrediar , &c. But before I proceed any further (faith he) Ithink, 
that T ought to exprefle , what man I would have to be allowed an ArchiteR, For , I will 
not bring in place a Carpenter : as though you might compare him to the Chief Maſters of 
<* others arts.For the hand of the Carpenter,is the Archire&s Inſtrument:Buc 1 will appoint 
« the ArchiteR to be that man , who hath the skill , (by a certain and maryellons means 
&« and way) both in mind and Imagination to determine : and alſo in work to finiſh : 
*« what works ſo ever, by motion of weight and coupling and framing together of bodies, 
& may moſt aptly be commodious for the worthieſt uſes of Man, And that he may be 
able to perform theſe things , he had need of atteining and knowledge ot the beſt and moſt 
worthy things, &c, The whole Feat of ArchiteRure in building, coofifterh in Lineaments 
and in framing, And the whole power and $kill of Lineaments, tendeth to this : that the 
right and abſolute way may be had, of Coapting and joynirg Lines and angles: by which, 
the face of the building, or frame may be comprehended and concluded, And it is the pro- 
perty of Lineaments, co preſcribe unto buildings, and eyery part of them, an apt place , and 
certain number : a worthy manner anda ſeemly order : that ſo the whole form and figure 
of the building, may reſt in the very Lincaments, &c. And we may preſcribe in mind 
and imagination the whole forms, * all material ſtuffe being ſecluded. Which point we 
ſhall attein, by noting and fore-pointing the angles, and lines, by a ſure and certain dire- 
Ction and connexion, Seeing then, thele things are thus : Lineament ſhall be the certain 
and conſtant preſcribing , conceived in mind: made in lines and angles: and finiſhed 
with a learned mind and wit, We thank you Maſter Baptiſt, that you have to aptly 
brought your art and phraſe , thereof , to have ſom: Mathemarical perfeCtion: by certain 
order, number, form, figure, and Symmetric mental: all natural and ſenſible uffe fer apart, 
Now then it is evident, (Gentle Reader) how aptly and worthily I have preferred Archs- 
tebture, to be bred and foſtered up in the Dominion of the peerlefſe Princeſſe, Mathema- 
ca,andto be a natural Subje& of hers, And the name of Architefture , 1s of the principa- 
lity, which thigScience hath, above all other A:ts. And Plato affirmeth the Architett to 


be Maſter over all, that make any work. Whereupon, he is neither Smith nor Builder: 
nor, ſeparately, any Artificer : but the Head, the Provolt, the Diretor, and Judge of all 
artificial works, and all Artificers. For, the true Archiref, is able to teach, demonftrate, 
diſtribute , deſcribe , and judge all works wrought. And he , onely ſcarcheth our the cauſes 
and reaſons of all Artificial things. Thus excellent , is Architefwre : though few (in our 
days) attein thereto : yer may nottheart, be otherwiſe thought on, than in very deed it 15 
worthy,Nor we may not of ancient Arts,wake new and imperte& Definitions in our days * 
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for ſcarcity of Arrtificers : No more than we may pinch in, the Definitions of Wiſedome, 

or Honeſty , or Friendſhip, or Fuftice, No more will I conſent, ro diminiſh any whit of 
the perfeRion and dignity , (by jult cauſe) allowed to abſolure eArchiteture, Under the 
Dire&ion of this Art, are three principal, neceflary Mechanical Arts. Namely, Houſing, 
Fortification, and Naupegie, Houfpny, 1 undetitand, both for Divine Service, and Mans 
common uſage: publick and private,Of Fortification and Naxpegie,ttrange matter might be 
rold you : Bur perchance , ſome will be tyred , with this Bed-rol , already rehearſed : and 
other ſome , will nicely nip my groſle and homely diſcourfing with you : made in polt 
| haſte * for fear you ſhould want this true and friendly warning , and caſt giving, of the 


the Printer awayrcing , for my pen ſtaying: all theſe things, with farther marcer of Ingrare- f 
fulneſſ2 , give me occaſion to paſſe away , to the other Arts remaining , with all ſpeed 


poſſiole, 

The Art of NAVIGATION , demonltrateth how by the 
ſhoztelt good way , by the aptelt direffion. and in the (hozteſt time, 
a ſufficient Ship ,. between any two places (in paſſage Navigable) | 
aſſigned ; may be conduifed : and in all ſfozms and natural di- 
lturbances chancing , how to ule the belt poſſible means , whereby 
to recover the place firſt aſſigned. What need the Maſter Pier had of ocher 
Arts, here before recired, it 15 cakie ro know : as, of Hydrographie, Aſtrononsy, Aſtrologie, 
and Hoyometrie,Preſuppoling continually,the common Balc,and Foundation of all: —_ 
Arithmetickg and Geowsetry,So that he be able to underſtand and judg his own neceflary In- 
ſtruments, and furniture neceflary, Whether they be perfely made or no: and allv can, (if 
necd ve) :uake chm himſclt. As Quadrants, the Altronomers Ring, the Aſtronomers Stafte, 
the Aitcolave Uuuverſal, An Hydrographical Globe. Charts Hydrographical, true, (not 
with parallel Meridians,) The common Sea Compaſle: The Compaſſe of variation : The 
Proportional and Paradoxal Compaſſes (of me invented., for our two Muſcovy Maſter | A”+ 1599. 
Pilots , at the requeſt of the Company) Clocks with ſpring : hour , half hour , and three 
hour Sand-glafſes : and ſundry other Inſtruments : and alfo be able on Globe, or Plain to 
deſcribe the Paradoxal Compaſſe: and duly to uſe the ſame , roall rtanner of purpoles ,) 
whereto it was invented, And alſo, be able co Calculate the Planets places for all cimes, 

Moreover , with Sun , Moon or Star (or without) be able ro define the Longitude and 
| Laritud: of the place, which he 1s in : So that the Longitade and Latitude of the place, from | 
which he ſayled , be given: or by him, be known: whereto appertaineth - expert means, | 
to be certified eyer, of the Ships way ,. &c+ and by fore-ſecing the RiGng » Setting , Noon | 
Reding, or Midnighting of certain cempeſtuous fixed Stars :© or their Conjun&twns, and | 
Anglings wich the Planets, &c, he onghe ro have expert conjeRure of lorms , teimpelts and | 
ſpouts: and ſuch like Meteorological eff:Rs, dangerous on Sea, For (as Plato faith,).; 
Anutationes opport nnitateſque temporum preſentive , non minus ret militari » quam Apri- 


exlenre, Navigationque convenit, T9 foreſee the alterations and oppoz- 
tunities of times is convenient , no leſſe to the Art of War , than 
to huſbandzy and J2avigation, And befides fuch cunning means, mo: e evident | 


tokens in Sun and Moon, ought of him to be known 2: ſuch (as the Philoſophical Poer)| 
Virgilins teacheth in his Georgicks, where he faith, | | 


—— 


*% 


| 
Sol quoque & exoriens & quam ſe condet in unde, | 
Signa davit , Solem certiſſima ſigna ſequuntur, &c, 


| Nam' ſepe videmm, PO 
Ipſius in vulin varios errare colores. * Fergie, I; 
 Corulens, pluviam denunciat , igneos Euros, | 

Sin macula incipient rutilo immiſcerier igni, 
Omnis tum pariter vento , nimbiſque videbi- | | 
Fervere : non illa quiſquam me notte per\ plum __ M», | | 
Tre, neque 4 terra moveat convellere funentg, © c-. | 
Sol tibi figna dabit, Soles quis dicere falſnw.  -* IH 
eAlndeat ? —— Fc 7 point | 
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| And ſo of Moon, Stars, Water, Air, Fire, Wood, Stones, Birds, and Beatts ang of 
many things clſe, a certain Sympathical forewarning may be had : ſometimes to great plea. 
' fure and profit, both on Sea and Land. Sufficiently,for my preſent purpote, it doth appear, 
| | by the premiſles, how Mathematical the Art of Navigation 18, and how it needeth and 
| alſo uſeth other Mathematical Arts : And now it I would'go abour to ſpeak of the mani- 
fold Commodities , comming torhis Land, and others,by ſhips and Navigation, you might| 
| think, that I catch at occaſions, to uſe many words, where no need 1s. 

Yer this one thing may I, (juſtly) ſay. In: Navigation, none ought to have greater 
care, to be skiltul, than our Exgliſh Pilots. And peichance , fome , would more attempt : 
| and other ſome, more willingly would be a1dingyſt they waſt certainly, what priviledge, 
| | God hath enduzd chis Iland with, by reaton of Sityation , molt commadious for Navig a- 
| * An, 1567| tion, to places molt Famous and Rich, And chough (of * late) a young Gentleman , a 

S,H.G. 'couragious Captain,was in great readineſſ-,with good hope,and grear caules of pertwaſion, 
to have ventured for a {)1{COVerp 5 (cither eferly, by Cape de Paramantia : or 
| | Eaſterly , above Nova Zemla, and the Cyrimiſſes) and wasat the very neer time of ate 
| rempting , called and imployed ocherwiſe (both then, and hnee,) in grear good ſervice to 
| * Ax. 1569. | his Country, as the Iriſh Rebels * have taſted: Yer, I ſays (though the tame Gentleman, 
| | do not hereafter deal therewith) ſome one or other ſhould liſten torhe matter : and by 
P | good advice, arid diſcreet circum peRion , by little and lictle, winne coche ſufhcient knows 
| | ledge ofrhat Trade and UIOPAge ; which now 1 would be ſoiry,(through careleſneſs, 
| want of skill and courage) ſhould remain unknown , or unheard of. Secing, alſo, we are,| 
| | herein , halfchallenged by the learned , Þ» haltrequeſt publiſhed, Thereot , verily might 
'F grow commodity, to this Land chiefly, «nd to the relt of the Chriltian Common-wealth 
| | far paſſing all riches and worldly Treaſure, 


|  THAUMATURGIKE, is that Art Bathematical , which 
[| giveth certain ozder , to make (irange wozks , of the ſenſe to by 
| | | perceived, and of men greatly to be wondDzed at. By fundry means, chis| 
| Wonder-wark,\s wrought. Some by Pnenumatirhmie : as the works of Crefbus 2nd Hero: 
| ſome by weight, whereof Times {peaketh: ſome by Strings ſtrained , or Springs , there-! 
[ | with imitating lively Motions : ſome by other means, as the Images of Mercwyy : and 

| | the brazen head , made by eAlbertus eEMagnus which did ſeem to fpeak, Foethiag was! 
excellent in theſe teats. To whom Caſſiodorws writing , ſaith. Pgyyy urpolſe is fo 


| know p2ofound things , and to (hew marvels. By the” diſpogition 
| of your Art , Vetals do low : Diomedes of bzafle , doth blow a! 
Il | | Trumpet loud, a bzafen Serpent hiſfeth : Birds made fing ſweetly, 
| Small things Wwe rchearſe of you, who can imitate the heaven, ac. 
| | + An.15 51, Of the ſtrange ſelt-moving,which at Saint Denby Parts, * I faw once or twice (Orontine | 
' being then with me, in company) it were to (trange to tell, But ſome have writer it : and 
'f yer (1 hope) ir 1s there , to be ſeen, And by Perſpetive allo ſtrange things, are done as) 
_ (before) 1 gave youto underſtand in PerſpeBive - x5, to fee jn the air alofe , the 
ively image of anor1:r man, cither waking to and fro : o: tanding ftill, Likewiſe, to 
come into an houſe ,-and there to ſee the lively ſhew of Gold, Silver or precious btones: 
| and comming to. take them in our hand, to find novyht but Air, Hertby, have ſome men| 
| (in all other matters counted wiſe) fouly over-ſhot themſelves : mifdeeming of the means, 
De bis que | Therefore, ſaid Clandims Celeftinns, Hodie magna liturature viros , & magnet reputa- 
| _ mira- | Hionts videmus, opera guedam quaſi miranda, ſupra Natnram putave , de quibus in Per- 
nag AS [peftiva dolt us canſam faciliter reddidifſet, That is, Now a ayes, we fre Come 
men, yea af great learning and reputation, to judge certain wozks 

as marvellous above the power of nature ; of which wozks, one 

that were skilful in Perſpefive, might eaſily havegiven the caulſe. 
Of Archimedes Sphere , Cicero wacactleth. Winch is very (trange to'think ors F02 
| when Archimedes (faich he) Did faſten in a Sphere, the movings of 
[| the Sun, Yoon, and of the 'five other Planets , be did, as the 
|| G0d, which (in Timzus of*Placo) did make the W62Id.. That one, 
turning ſhould rule Bottons moſk unlike in flownefſe and ſwiftneſſe. 
| Buta greater caule of maryelling we hayc by Claudianns report hereof. Who affirmeth _ 
| Ce eArchi-\ 
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(Archimedes work , to have been of Glaſſe, anddiſcourſerh of ir more at large : which] 
omit, The Dove of wood, which the Mathematician eArchytas did make to flie, is by 
eAgeltine ſpoken of. Of Dedalus range Images, Plato reporteth. Homer of Vilcans 
Self-movers, (by ſecret wheels, ) leaverh in writing, eAriftotle in his Politickg of. both, 
maketh m2ntion; Marvellous was the workmanſhip of late dayes, performed by good skill 
of. Trachilike, &c, For in Noremberg, a Flie of Iron, being let out of the Artificers 


hand, did (as 1t were) flic about by the oueſts at the Tavle, and ar length, as though it were 


wearie, recurn to his Malters hand again. Moreover, an artificial Eagle, was ordered, to 
flic out of che tame Town, a mightic way, and that aloft in the air, toward the Emperour 
coming thicher: and followed him,being come to the gate of the Town.* Thus you lee what 
Arc Mathematical can pzrform, when skill, will, indultric, and abilicie, are duly applied 


to proof, 


— 


AN for theſe, and ſuch like marvellous As and Feats, Naturally, Mathematically, and 
Mechannically,wrought and contrived: ought any honelt Student,and Modeſt Chrittian 
Philoſopher, be counced,and called a Conjurer ? Shall che folly of Ideots,and the Malice 
of the Scornful, (o much preyail, that He,- who feeketh no worldly gain or glory ar their 
hands : Bur onely, of God, the creafare of heavenly wiſdome, and knowledge of pure 


fame ? He that ſeeketh (by S. Parls advertiſement) in the Creatures Properties, and won- 
derful yertues, to. finde jult cauſe, ro glorific the /Erernal, and Almighty Creator by : Shall 
tharman be(in hugger mugg2r)condemned,as a Companion of the Hel-hounds, and a Cal- 
ler, and Conjurer of wicked and damned Spirics ? He that bewaileth his great want of 
tifhe, ſufficiently (to his contentation) for learning of Godly wiſdome, and Godly Verj- 


indealing with che Chief enemy of Chriſt our Redeemer : the deadly foe of all mankind ; 
the ſubrile and impudent perverter of Godly Verity : the Hypocritical Crocodile : the 
Envious Baſilisk, continually defirous, in the twinkling of an ie, to deſtroy all Mankind, 
both in Body, and Soul, eternally? Surely (for my part, lomewhat to ſay herein) I haye not 
learned to make (o bruciſh, and ſo wicked a Bargain, Should I, for my xx, or xxy years 


manner of wayes and paſſages : 'borh carly and late: in danger of violence by mats in 
danger of deſt:uRtion by wilde beaſts : in hunger : and chirlt : 1n perillous heats by day, 
with toil on foot: in dangerous damps of cold, by night, almoſt bereaying lite : (as Gdd 
knoweth) : with lodgings, oft times, to {mall eaſe : and ſomerime to lefle ſecurity, And 
for much more (than all this) done and ſuffered, for Learning and atteining of Wil- 
dome : Should I (1 pray you) forall chis, no otherwile, nor more warily : or (by Gods 
mercifulne(ſe) no more luckily, have hiſh2d, with fo large, and coltly, a Net, fo long time 
in drawing and chat with the help and advice of Lady Philotophy, and Queen Theology): 
but at length, to have catched, and drawn up, * a Frog > Nay, a Devil > For, fo, doth the 
Common peeviſh Pracler Imagine and Jangle : And, fo, doth the Malicious ſcorner, ſe- 
cretly, and bravely and boldly tace down, behinde my back, Ah, what a miſerable thing, 
is this kinds of Men > How great 1s the oliadnefſe and boldneſſe, of the Mulcitude, 1 
things aboye their Capacky > Whar a Larid': what a People : what Manners: whit 
Times are theſe 2 Are they. become Devils, themlelyes1: and {by falle -witgeſle bearing 
againſt their Neighbour, would they alſo, becom? Murderers >? Doth God, fo long g1Ve. 
them reſpice, to reclaim themſelyes in, from this horrible {landering of the guilclefle : con-; 
trary to their own Conſciences : and yer will they not ceaſe ? Doth the Innocent, forbeaz 
the calling of them, Juridically co anſwer him, according to the rigour of. the Laws z and 
will they deſpiſe his Charitable patience ? As they , againlt him , by name , do forge, 
table, rage, and raiſe ſlander, by Word and Print: Wilfthey provoke him by word anc 
Print, likewiſe, to Note their Names to the World : with their particular devices, fables, 


kinde Countreymen ! O unnacural Countreymen ! O unthankful Countreymen ! O Brajn- 
ack, Raſh, Spiteful and Diſdainful Countreymen. Why oppreſſe you me thus violently. 
with your {landering of me : Contrary to Yerity : and contrary to your own Confcicy- 


CATIONS =” WR _ damageable 


yerity : Shall he (I ſay) inthe mean ſpace, berobbedand (poiled of his honeſt name and | 


ties in: and onely therein ſetteth all his delight : W ill that man leeſe and abuſe his time, \ 


Scudy : for rwo or three thouſand Marks ſpending : ſeyen or eight thouſand Miles going |- 
land travelling, onely for good learning (ake : And thaty in all manner of weathers : 1n all 


vealtly Imaginations, and unchriſtian-like flanders > Well : Well, O (you ſuch) my wn- | 
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* A Provetb, 
Fair fiſht and 
caught a Frog, 
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ces * And1,rto this hour, neither by word, deed, or thought, have'bern, any way, _— 
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| true, then were that your friend Kytrwe, both ro God and his Sovereign. Such Friends 


damageable, or injurious to you or yours ? Have I, fo lang, fo dearly, ſo far, ſo carchully, | 
ſo painfully, ſo dangeroully ſoughr and cravelled for the learning of \V iſdome, and attein- 
ing of Vertue: And in the end (in your judgement) am I become, worſe, than when, [ 
n? Worſe than a Mad man ? A dangerous Member in the Common-wealth : and no 
Member ofthe Church of Chrift > Call you thisto be Learned Call you this,to be a Phi. 
| loſopher ? and a lover of Wiſdome 2 To forfake the traight heayenly way : and to wal- 
low in broad-way of damnation? To forſake the light of heavenly W iſdome : and co lurk 
in the dungeon of the Prince of darkneſle ? To forlake the Verity of God, and his Crea- 
eures, and to fawn upon the impudent, craftie, obſtinate Liar, and continual diſgracer of 
| Gods Veritic, to the urtermolt of his power ? To forſake the Liſe and Blifle Eternal ; 
and to cleave unto the Author of Death everlatting? that murderous Tyrant, molt gree- 
dily awaiting the Prey of Mans foul? Well: I thank God, and our Lord Jeſus Chritt, for 
the comfort, which I haye by the Examples of other men, before my time : To whom, nej- 
ther in godlineſle of life, nor in perfeRtion of learning, I am worthy to be compared : and 
yer they ſuſteined the vyerie like injuries that I do : or rather greater, Patient Socrates his 
eApolegie will teltific : eApwicime his Apologies, will declare the brutiſhnelle of the 
Muktitude : Joames PicuEarl of Mirandula,his Apologie will teach you,ot the raging 
ſlander of the malicious Ignorant againſt him. Joanne: Trithemis his Apologie will ſpeci- 
fie,how he had occalion to make publike Proteſtation:as wel by realon of the Rude Simple: 
as allo in reſpeR of ſuch, as were counted to be of the wiſelt tort of men, ©* Many could I 
« recite : But I defer the preciſe and determined handling of this matter : beingloth to de. 
« te& the Folly and Malice of my Native Countreymen. * Who, fo bardly, can diſgeſt 
& or like any extraordinarie courſe of Philoſophical (tudies : not falling within the Come 
« paſſe of their Capacitic : or where they are not made privie of the true and ſecret cauſe, 
& of ſuch wonderful Philoſophical Feats. Theſe men, are of four ſorts, chiefly, The firſt, I 
may name, Fain pratling bu je-bodies, The ſecond, Fond F riends, The third, [mperfettty 
Zealeona : and the fourth, Malicious Ignorant, To each of theſe (briefly, and in cha- 
ritie) I will ſay a word or two, and ſo return to my Preface. Fain pratlmng bufie-bodies, 
uſe your idle aſſemblies, and conferences, otherwitc, than 3n talk of matter, cither above 
your capacities, for hardnefle : or contrarie to your conſciences in veritic. Ford Friends, 
leave off, ſo to commend your unacquainted friend upon blind aftetion; As, becaule he 
knoweth more, than the common Student : that, therefore he muſt needs be skiltul, and a 
doer, in ſuch matter and manner, as you term {{oxjuring. Weening thereby, you adyance 
his fame : and that you make other men, great marycls of your hap, to have luch a learned 
friend, Ceaſe toaſcribe Impietic, where you pretend Amitie, For, if your tongues were 


and Foxdlings, I ſhake oft, and renounce you : Shake you off, your Folly. Imperfetly 
Bealous, to youdo I fay : that (perhaps) well, Jo you mean : bur far you miffe the Mark: 
If a Lamb you will kill, to feed the flock with his bloud. Sheep, with Lambs bloud, haye 
no natural ſuſtenance ; No more, is Chriſts flock, with horrible {landers, guly edificd, 
Nor your fair pretenſe, by ſuch raſh ragged Rhertorique, any whit, wel graced, Bur ſuch, 
as ſo uſe me, will finde a foul crack in their credit, Speak that you know : And know, as 
you ought: Know not, but Hear-ſay, when life lieth in danger. Search to the quick, and 
let charity be your guide. Malicious Ignorant, what ſhall I ſay to thee? Prohibe lin- 
gnam tam « walo, A Detrattione pareitur lingue. Cauſe thy tongue to refram 


from evil. Refrain your tongue from flander, 1bough your congues be 

ed Serpent-like, and Adders poiton lie in your lips: yertake heed, and think, be- 
times, with your (elf, Fir lingnoſus non ffabilietnr in terra. Virum violentum venabitur 
maluns, donec precipietur, For, ſurc'l am, Quia faciet Dominus Judicium affiifti, & 
vindiftans panpernm, 

Thus, I require you my aſſured friends and Countreymen (you Mathematicians, Me- 
chanicians, and Philoſophers, charicable and diſcreet) ro deal in my behalf, with the light 
and untrue tongued, my enyious Adyerſarics or Fond friends, And farther, I would wiſh, 
that at nay ws would conſider, how Bafilizs Magnus layeth Hoſes and Daniel be- 
fore the eyes of thoſe, which count all ſuch Rudies Philoſophical (as mine hath been) co be 
ungodly or unprofitable, 'Weigh well Saint Stephen his witnefle of © Moſes, Eruditm 
oft Moſes emni Sapiantia Egyptiorum © & erat porens in verbs & operibus jo 
Moles 

| 


_—_—__ 


 — 
_— ———_—— i. 


——_—_—_——— —_— ————_— 
_ _— _- 


22D r [PP PDDWTVYguUMM DO» -AnM 


rn OI 


Pm a> ave on» OA Ac cnn ans. ans. oo a > MD © foo 


[ 


John Dee , bs Mathematical Preface. a = Y 


Moſes was inſtruied in all manner of wiſdome of the E ns, and 
hewas of | power both in his wozds and wozks. You ſee this Philoſophical 
Power and Wiſdome which Moſes had, tobe nothing miſliked of the Holy Ghoſt, Yer |- 
Plinins hath recorded Moſes to be a wicked Aagician, And that (of force) mult be, ei- |. 
cher for this Philoſophical wiſdome, learned, betore his calling to the leading of the Chil- 
dren of Iſrael: or for thoſe his wonders wrought before King Pharaoh, after he had the 
| conduRting of the Iſraelites, As concerning the firſt, you perceive, how Saint Stephen, ar 
| his Martyrdome (being full of the Holy Ghoſt) in his Recapitulation of the Old Telta- 
ment, hath made mention of Aoſes Philoſophy : with good liking of it : And Baſilins 
Magnre, alſoavoucheth ir, to haye been to Moſes profitable (and therefore I ſay, to the 
Church of God neceſſaric.) Burt asconcerning Moſes wonders done before King Pha- 
x rah : God himſelf faid : Vide ut omnianftenta, que poſui in manu tun, facias coram Pha- 
1 ra0ne. See that thou do all thoſe wonders befoze Pharaoh, which I have 
put in thy hand, Thus, you evidently perceive, how raſhly, Pliniu hath Nlandered 


' | 
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ef Moſes, of yain fraudulent Magick, ſaying: Eff & alia Magices Fattio, a Maſe, Janne, | Lib, 30.6. 16, 
o & Jotape, fudeis pendens : [ed mult millibus annorum poſt Zoroaſtrem, &c. Lecall| 1. 

« ſuch, therefore, who, in Judgement and Skill of Philoſophie, are far inferiour ro Plinygzake | ZZ | 
s good heed, leſt they oyer-ſhoot themſelves raſhly, in judging of Philoſophers trange as: . 

t and che means how they are done. Bur much more ought they to beware of forging, dev | 2, 

| ing, and imagining monſtrous feats, and wonderful works, when and where no ſuch were 

z done : no, not any ſpark or likelihood, of ſuch, as they, without all ſhame, do report, 


And (to conclude) molt of all, ler them be aſhamed of Man, and afraid of the dreadtul and 
juſt Judge : both fooliſhly or malicioully to deviſe : and then divelliſhly to father their 

new fond Monſters on me : Innocent in hand and heart: for treſpaſling either againſt rhe 

flaw of God or man, in any my Studies, or Exerciſes, Philoſophical, or Mathemarical ; 
As in due time, I hope, will be more manifeſt, 


OwendTI, with ARCHEMASTRIE. Which name, 1s not ſo new, as this 
Art 15 rare, For another Art, under this, a degree (for skill and power) hath been 


L 


endued with this Engliſh name before, And yetchis may ſerve for our purpole, ſufficiently, 
at chis preſence. This art, teacheth to bzing to aitual experience, fenſible, all 


—— —_— 
he it 


naathp COUrlugons by all the Arts Dathematical purpoſed, aud by 
true Natural Philoſophy concluded ; and both addeth to them a far-; - 
= ſcope; in the terms of the ſame Arts, and alſo by his p2oper De-| 
d, andin peculiar terms, pzoceedeth, with help of the fozelaid Arts, 
to the perfozmance of compleat Erperiences, whichok no perticular | 
Art, are able (F 02mally) to be challenged, {tf you remember, how we confi- | 
dered aArchiteftare, in reſpe& of all common handworks : ſome light may you have, | 
thereby, to underſtand the Soyereignrie and properrie of this Science, Science I may call 
It, rather, than an Art: for the excellencie and Maſterſhip it hath, oyer ſo many, 
and ſo mightie Arts and Sciences, And becauſe it proceedeth by Experiences, and 
ſcarcheth torth the cauſes of Concluſions, by Experiences : and alfo putterh the Conchufi- 
- | ons themſelves, in Experience, it is named of ſome Scientia Experimentalis. The 
Experimental Science, Nicolaus Cuſanus rermeth it ſo, in his Experiments Sta- | R. PB. 
tical, and another Philoſopher of this Land Native (the lower of whoſe worthy fame can | 
never die nor wither) did write thereof largely, atche requeſt of Clemens the Sixth, The 
Art carrieth with it, a wonderful credit : by reaſon, it certifieth, ſenſibly, fully, and com- 
pleatly to the urmoſt power of Nature and Art, This Art certifieth' by Experiences com- | 
pleat and abſolute : and other Arts, with their arguments and demonltrations, perſwade : 
and in words proye very welltheir Concluſions. * But words and arguments, are noſen{- — I 
ble ce ing : nor the full and final ftuir of Sciences practicable, Andthoughſome Arts | 
haye in them Experiences, yet they are not compleat, and broughtto the uttermalt, they 
may be [tretched unto, and applied ſenſibly. As tor example : the natural Philoſopher di- 
ſputerth and maketh goodly ſhew of reaſon: And the Aitronomer, and the Oprical Me- 
r, pur ſome things in Experience : but neither, all, that they may: nor yet ſuffici- 
and to the utmoſt, thoſe, whichthey do There, then, the Arch-mafter, Repperh 
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in, and leadeth forth on, the Experiences, by order of his dotrine Experimental, to the 
chief and final power of Natural and Mathematical Arts. Of two or three men, in whom 
this Deſcription of Archimyftry was Experimentally verified, I baye read and heard : and 

ood record, is of their ſuch perfetion, So that this Art is no fantaſtical imagination 2 as 
{ome Sophilter, might, Cum ſuis Inſolubilibus, make a flouriſh : and dazle your imagina- 
tion: and daſh your honelt defire and courage, from beheving thele things, ſo unheard 
of, ſo marycllous, and of ſuch importance, Well: as you will. I haye forewarned you, I 
have done the part of a friend ; I haye diſcharged my Dutie toward God : for my ſmall 
Taleart, at his molt merciful hands received. To this Science, doth the Science eAlniran- 
Fiat, great Service, Muſe nothing of this name, I change not the nam:, ſo uſed, and in 
Pcint , pyvliſhed by others: being a name proper to the Science, Under this , commeth 
eArs Sintrillia, by Artephizs, briefly written, Bucthe chief Science , of the Archimyltry, 
(in this world) as yet known, 1s another (as it were) OPTICAL Science : whereof, 
the name ſhall be rold(God willing) when I ſhall haye ſome, (more juſt) occalion, thereof, 
to diſcourſe. 

Here I mult end, thus abruptly (Gentle friend , and unfeigned lover of honeſt and ne. 
ceſſary yerities,) For, they, how have (tor your ſake, and yertues caule) requeſted m&,(an 
old foreworn Marhemacician) to take pen in hand : (through the confidence they repoſed} 
in my long experienc* : and rryed finceriry) tor the declaring and reporting ſomewhat, of 
the fruir and commodity , by che Arts Wathematical to be atteined unto: 
eyen they, (ore againſt their wils are forced, tor tundry caules, to fatisfie the workmans 
requelt, in ending forthwich: He, fo feareth this, ſo new an attemt, and fo cottly : and} 
in matter ſo flenderly (hitherto) among the Comman Sorr of Studznts , contidered or 
eſteemed, \ 

And where I was willed ſome what to alledge, why , in our yulgar ſpeech , this part of 
the principal Science of Geometry, called Enclids Grometrieal El:mehts , 1s publiſhed, to} 


| all manner of Philoſophy Academical oc Peripatetical, And by that mzans, go more 


yourhandling : being ualatined people , and noc Uniyerhrtie Scholers: Verily, Ichink it 
needleſſe. 

For , the Honour, and Eſtimation of the TJnIverſities and G2aduates , is, 
hereby nothing diminiſhed, Seeing, from, and by cnexr Nurle Childcen, you receive all this 
Benefit, how great ſoeyer it be, 

Neitherare their [tudies any whithindred, No more than the Italian V#iverſities, as} 
Academia Bononienſts , Ferrarienſis , Florentina, Mediolanenſis, Patavine, P apienſir,| 
Perufina, Piſ[ana, Romana, Senenſis or any one ofthem find themlelyes, any deal dif- | 
graced ,. or their Studies any thing hindred, by Frater Lucas de Burgo , or by Nicolaw 
Tartalea , who in vulgar Icalian Janguage , have publiſhed, nor onely Exclids Geometry , 
bur of Archimedes Comewhat: and in Arithmerick, and Practical Geometry , very large} 
Volumes, all in their yu. gar ſpeech, Nor in Germany , have the famous Univerſities, any 
thing been diſcontent with Albertus Darerws, his Geometrical Inſtitutions in Dutch: or 
with Guilielmus Xylanderyhis learned tranſlation of the firſt fix books of Exclide,our of the 
Greek, into the High Dutch. Nor with G#alrerus H. Riffins, his Geomerrical Volume; 
very diligently tranſlated into che High Dutch tongue, and publiſh:d. Nor yet the Oni} 
verſities of Spain or Portugal, think their reputation to be decayed: or luppole any their 
ſtudies to be hindred by the Excellent P. Nonnivs , his Mathematical works, 1n vulgar 
ſpeech by him pur forth, Haye you nor, likewiſe in the French congue, che whole Mathe- 
matical Quadrivie? and yer neicher Par, Orleans, or any of the othze Univerſities of 
France atany time , with the Tranſlators, or Publiſhers offeuded : oc any mans (tudie 
thereby hin dred? 

And ſurely , the common and yulgar {choler (much more the Grammarian) before his] 
comming to the Univerſity, fhall (or may) be , now (according to Plazo his Counſel) 
ſufficiently inſftrufted in Arithmerick, and Geons:try » for the becter and eaſier learning of 


cheerfully , more skilfully , and ſpeedily forward in his {tudics, there to be learned, And, 
ſo, inlefle time, profic more, than (otherwiſe) he ſhould or could do, 

Alſo many goodand pregnant Exgliſh wirs,of young Gentlemen,8 of other, who never 
intend to meddle with che profound ſearch and (tudic of Philoſophie (in the Vniver ſerees 
to be learned) may nevertheleſſe , now , with mare calc and liberty , hayz good occalion , 


yertuoully to occapier the ſharpneſſe of their wits : where elſe (perchance) otherwiſe, a 
woe” | wou 
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would in found exerciſes, ipent (or rather loſe) their time: neither ſerying God : nor fur- 
thering the weal, common or private, 
And great Comfort, with good hope,may the Univerſities have,by reaſon of this Engliſh 


Geometrie and Bathematical Pzeface z char chey (hereafter) ſhall be the more 
the Mathematical Sciences onely , ſuch great Coinmodiries arc enſuing (as I have l{peci- 
fed: )-and that in deed, ſome of you urlatined Riudents, can be good witneffe, of ſuch rare 
fruit by you enjoyed (thereby: as either, before this, was not heard of + or el: nor ſo 
fully credited 2 © Well, may all men conjeRure , that far greateraid and better furniture, 
ro win tothe perfection of all Philoſaphy , may in the Univerſities be had + being the 
&« Store-houſe and Treatury of all Sciences and all Arts, neceſſary tor the beſt and moft 
« noble Scate of Common-wealchs, 

| Beſides this , how many a common Arrificer, is there in theſe Realms of Exg/azd and 
[relaud,that dealeth with Numbers,Rule,and Compaſlc: Who,with their own $kill and ex- 
perience,already had,will be able(by theſe good helps and informations) to find outqnd de- 
vide, new Works, (trange Engines, and Iaftruments: tor ſundry purpotes in the Comman- 
 wealch? or for private pleaſure? and for the berter mainteining of their own cſtare? I willnot 
(therefore) fight againit mine own ſhadow, For no man (lam ſpre} will open his mouth 
againſt this encerprize,No man(l ſay )who er:her hath charity rowaid his brother,(& would 
be glad of his turcherance in vertuous know: ge : ) or that hath any care and zcal for the 
bercering of the common ſtare of this Reahn. ' Ncthedany , that. wake accontpt, whit the 
wiſer ſort of men (Sage and Stajed) do think of them. To none (therefore) will I make 
any eApologie, for 2 yertuous act doing : and for commerdigg or fertipg forth, profitable 
Arcs, to Exglih men jntheir Engliſh congue. « But, neo. Goeout Center , Icrus all be 


« chankful: for that, Ag he, of his goodnetle , by his power ; in his 


'« tiſcdome, hath created all things in Number, Weight and Yea- 


« ſure. So, to us, of his great mercy , he hath revealed means , whereby to attein the 
« (utticient and neceflary knowledge of the foreſaid his three. principal Inftruments : 
«© Which means, I have abundantly proved unto yow,, to be the Seences and eArts MMa- 
« thematical, 

And though I haye been pinched with ſtraightneſſe of time : that , no way, I could fo 
pen down the matter (in my mind) as | determined: hoping of convenienc leaſure : Yer, 
if yerruous zeal , and honelt intent, provoke and bring you to the reading of this Compen- 
dious Treatiſe, I doe not doubr, bur as the verity thereof (according to our purpoſe) will be 
evident unto you : So the pith and force thereof, will perſwade you : and the wonderful 
fruit thereof: highly pleaſure you, And that you may the eaſier perceive and becter re- 
m :mber, the principal points, whereof my Preface rreateth, I will give you the G 20Und- 
plat of my whole diſcourſe, ina Table annexcd : from the firſt ro the laſt, ſomewhar Me- 
thodically contrived. MO== 

If haſte, hath cauſed my poor pen , any where to ſtumble + Yoty. will (T amfure) in part 
of recompence, (for my earneſt and fincere good will to pleaſare you conifider the rockiſh 
huge miountairls, and the perilous unbeaten ways, which (both night and daygfor the while) 
it hath coyl:d and laboured through, te bring you this good News , and Comtortable proof 
of Vertues fruit» 


» 


So I commit you unto Gods merciful dire&ion, for the reſt : heartily beſeeching him to 
prolper your Studies , and honeſt Intents: to his Glory , and che Commodity of our 
Country, eAmen, 


Written at my poor Houſe, 
At Mortlake 


Anno i5 70 Febr. 9. 
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regarded , elteemed, and retorted unco, For when it ſhall be known and reported , that of | 
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Here followeth the GROUND-PLAT 
of the Mathematical Preface of Maſter 
Jo HN DEE. By whicha brief view 
of what hath been before at 


large delivered doth 
appear. 
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HIS CHART WILL BE THE 
IRST CHART APPEARING 
\T THE END OF THIS FILM. 


OF 


Lihough it be uſual for Authors or | 
Commentators to write ſomewhat in 
praiſe of the Subje& of which they | 
treat : Tet we ſuppoſe it neither ne- 
ceſſary,or (we bope ) will it be expeCi- 
ed that we ſpeak, much or little in 
. praiſe of the Mathematicks , or of 
' this Book , of the Elements of Ge- 
ometry , the ground and foundation 
of all Mathematical productions; the general uſe that hath 
been , and is flill madethereof, almoſt throughont the World, 
as well in reſpe& of its\ Original Greek , as the Tranſlations 
thereof into all Languages , doth ſufficiently declare "the 'ex- 
cellency and worth of the Art, the Book,, and the famous 
Author aud Philoſopher EUCLIDE : An account of 
whoſe Original , and- the time wherein he flonriſhed , ws: 
| | have thought good to inſert; as alſo that full and learned 
| Preface of the famous Mathematician [ohn Dee , then which 
| nothing of that nature can be more ample or ſatisfaGory. 
| We ſhall only adwertiſe the' Reader what order and me- 
| { thod bath been uſed and obſerved by us in this Book, (which 
we now preſent to bis favourable acceptance) which bath not 
been done by any other that have publiſbed theſe Elements in 
| the Engliſh Tongue. 
A And | | 
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firuQ;on and Demonſtration; the like method is alſo obſer wed 


Elements of 


| 


| 
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' Laſtly, We have added two excellent Treatiſes of the Di- 


and denote the Data , or things given , the leſſer black. lines 
the things required, and the pricked lines ſerve for the Con- 


in the Circular lines given and required. 
Secondly, he js to take notice that the explications of the 
things given and required, are comprebended in the words o 


the Propoſition, by meanes of the correſpondent letters rela- 


ting to the ſeveral parts of the Schemes, in ſuch ſort, as the 
Propoſitions may be read with them, or without them , and fo 
by this meanes the Demonſtrations are much abreviated , yet 
our endeavours bawe been to render all things as plain, eaſie, 
and intelligible to the Reader as may be , and we: hope they will 
be ſo found. | 

Thirdly , Whereas moſt Authors that have publiſhed the | 
EUCLIDBDE, de exd at the fifth Propoſition 


of the Fifteenth Book,, we bave in this Book added the reſt of 


the Propoſitions belonging to the Fifteenth Book , as alſo the | 


whole Sixteenth, according to Fluſſas , and alſo the Treatiſe of 
Regular Solids , which Propoſitions will be found of excel- 
lent uſe in the Geometrie of Solids : Thoſe Propoſitions alſo 
we have reduced to the ſame method at the precedent , and ſo 
conſequently they are much abreviated. 


Fourthly, He is totake notice, that at the end of the Se-|| 
cond Book, we have added the Ten firſt Propoſitions of that 


Book according to Barlaam @ famous Greek, Author, to ſhew 


the agreement and correſpondency that is between Lines and 


Numbers, Geometry and Arithmetick,, the ſaid Propoſitions 


being proved true-by both , they having the ſelf ſame pro-|| 
prieties and paſſions in Numbers, which EVCLIDE is|k 


this Second Book demonſtrates by magnitudes. 


Fifthly, We bawe added EUCLIDES Data , 4 Book | 


of excellent uſe in things relating to Algebra, as alſo a learned 


Preface thereon, written by the Philoſopher Marinus , fully || 


urfolding the ſignification of the Term , and the profit and uti- 
lity of the Treatiſe; the ſame method of bringing the letters 
of the Scheme into the Propotſition, being obſerved here as i 
the other Bookes. 


z, 
« i 


" TO-THE READER. +» «||| 


And frſt, to ſpeak of the Schemes , be is to take notice | 
that throughout the Book, the greater black lines ftand far, || 


| viſions of Superficies ; one of them written by our E U- 1 
11 CLIDE, though aſcribed to Machomet Bagdedine , the | 
other by F rederick Commandine of Urbin, touching the ſl ame 


'TO THE READER. 


— _ 


| — 


matter © Theſe two Treatiſes , together with EUGLIDE S 


J | denoted at the end of the Book: As for the leſſe miſtakes , we 


| © FAREWEL 


| Data , were never before publiſhed in the Engliſh Tongue, not 

| is there any thing extant in Engliſh of that nature ſo full and 

| ampplezin all reſpe&s, as thoſe are. 

| There are ſome other Treatiſes aſcribed to our Author , viz. 
his Opticks, Catoptricks, Phznomena, axd Mufick , which 
we purpoſely omitted , becauſe they are riot Elementary , as al- 

ſo becauſe thoſe SubjeSs bave been more fully treated on by 
other later Authors. And moreover it is queſtioned , by ma- 

ny whether they were the Workes of this. our EUCLIDE, 
or ſome other. 

Thus as exaGily as we can , we bave given you « ſhort view 
of what we thought fit to be premiſed concerning this Work,, 
which if diligently read, will undoubtedly be attended with 
as much profit as delight : The greateſt Eivvek (as it is almoſt 
impoſſible but ſome will paſſe , in a Workof this Nature ) are 


pI 
—— 


leave them to your goodneſſe , either to corre them , or ex+ 


cuſe them. 
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eo An Account of the Aiitbar according to 
hens Ph 


He famous, E£XCLIDE Inſtinter of 'theſe 
. Mathematical Elemcnis (to prenule fem: 
thing concerning the Author, ad {umething 
alſo of this his Noble Science) is variouſly 
FL 2eporced of ;- both for his'Perſon, and the 
.Age and Time in-which he flouriſhed, Seve 
, Tal Writers areof opinion , as Campanu and 
Sl 7þecz , in-theif Edition of thele Elements, | 
(<jl Have ptbIMhed that he was borne at 2/egars, 

ll. a\'Fown adjacent ro.1fiim , a Hearer of Se. 
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alſo Crcero, in hixd Booky, of cademick Queſtions , where he faith | 


| 


s 
es no mention of this mo 


Elements , by whichthis our EHCL IDE hath decreed to himſelf a never | 


dying immortal Fame and Glory. Neither is it to be thought , chat Dioge- 
nes a Perſon ſo well verſed in the Moniments of Philoſophers , would have 
itt {rv tece; -ornor take roricethart it was 
made by his familiar F#CL1DE, Therefore certainly (though ir be un- 
certaine from whence he had his Birth) this our EXCL 1DE was younger | 
then the other. : A Philoſopher he was , of great praiſe ar firſt for his' 
Learning in the Academicks, from which he addreſt himſelf wholly to 
the Study of the Mathematicks, in which he ſo farre cxcelled , that by 
univerſal conſent, and judgment , he is deſervedly tiled the dns ot! 
q- 
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Mathematicians, He writ ſeveral Books concerning that Science 4 in | 
| which his accurateneſſe , and admirable Dodrine, is 'very conſpicuous z 
| ſuch are his Optichs , Catoptricks, Elementary Inſtitutions , for the Attainment 
| of Mulick , Ph&:omena, and a Book entituled Data , A Treatiſe of Diviſions, 
| which though aſcribed ro Machomet Bagdedine , is ſuſpeRed to be his, be- 
| ing a very exa@ piece, and newly publiſhed by the endeavours of Jah»: Dee 
| of London, and Frederick Com xe of Rrbin, He writ fllo ( as Proclus 
ſaith) the Conick Elements, which yer never ſaw the light, and forme ſuch 
| other Tracts. Bur more eſpecially he wrote this Book of Geometrical Ele- 
i ; ments , never enough ( by univerſal vogue ) ro be commended, being 
'& | wrought wich ſuch admirable merhod , and ſuch immenſe Learning , thar 
no man ever that yet writ of the ſame , came'ſo much as neer him. In 

& | which as he ſhewed hisacute and-piercing brain, ſo did he not publiſh all 

| things belonging ro that Science , bur onely che chiefe arid moſt neceſſary , 
fe I | ſupported by the moſt firme and ſolid Arguments, And whar the profir of 
nc. & | chele his Elements are to the ftudious:, hath by what we have already 
ſaid, and by what we ſhall now ſay , plainly appear. - They arecalled the 


—— 


IN 

q; | Elements of Geometry , for this cauſe , for that no Mathematical Opera- | 
ho @ | tion can be undertaken, nor no advantage be made, without them. For 

VG» all Mathematical Writers, as Archimedes , Appollonias , Theodofins , and 

ng © | others, in cheir Demonſtrations-ule eheſe Elements, as Prificiples long 

ts, | | fince known, approved, and demonſtrated. Therefot&as he , who would 
an learn toread, muſt firſt learnhis ABC, and daily uſe them repeated in 

$5: | che torming and expreſſing of words, ſo he that would'render the Science 


{| | of the Mathemaricks eafie to him , muſt perte&ly know rhefe Geometrical 
iſe Elements : For from theſe, as from a full Fountcaine , all dimenſion and | 
'«l diviſion of Laticude , Longitude, Altitude , Profundiry , as of Fields, 
»t Mountains , Iflands , take their riſe and beginninz ; from hence the ob- 
45 ſervation (by Inſtruments) of the Stars in Heaven , the making of all Sti- 
h | oterick Hotologies , The force of Engines, Judgmerir of Weights, all 
_ diverſity of various apparences (ſuch as are ſeen it: Glaffes, iti PiRures,in 
-4 | | Water, and in the Aire variouſly radiated) have theit Original. By 
ey theſe Principles (further) the Medium and Centre of this whole Febrick 
of of the World was found our, and the Poles or Hinges on which iris fo- 
ay led; and finally, the certain figore and quantity of w/ "By the ftreri#th of 
_ this alone, therifing , ſetting ; depreffion , return, aſcenfion, deſcenfion, 
on and culmination of all the perperual motions in the Heaven, the diverſity 

| of day and night, in all climates , 4nd Latitudes thfoughonr the Year , 
og are infallibly known, The divers Conjun@ions alls”; and Oppoſitions 
is and Aſpe&s of rhe Planets , are ſo eafily known , that ahbir places tt the 
Heaven, the Eclipfes and defe&Sot the Surr and Ms0hi' ate fo certainly 
demonſtrated, thar they cart be;/and ate prediated by the Mathematicks to 
er | | allafrer Ages. To fumme-upall, this vaſt Work of God and Natire is 
" preſented tothe eye of out underſtanding; by 'the-benefir and /help'sf 
Ve Geometry, 'Adde hereto, that this Scierice tend@rs things ineredible; atid | 
my which ſurpaſſe all beliefe ; moſt perſpictiols and evidenr tous. Sly a | 
uh, Story is that which Hiſtoriatis teſtiffe of Archimedes of Syrareſa , For 
er | | King Hrerox having buile a Ship (whiclfhe purpoſe rs ſend to Ptolemy 
1s King of &9pt) of ſuch an immenſe bulk-, char all che Syraculians with 
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rol their uttermoſt ſtrength , could not remove , Archimedes being a moſt skil- | | 
by ful Geometrician, promiſed to launch ir, which with little labour ac- 
* cordingly in the fight of them all he performed, to ſuch an amazement | 


la- of 
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Et 


declares that they contein nothing inthem , which might conduce to the 


is of this opinion z h__ ({aich he) Geometry conduceth to the acquiring aud 


a—__ Mt... Er ttt 


unlike chis, was his other famous Opetation before che ſame King, who | 
had commanded a Crown to be made of Gold , Archimedes withourmel:. ! 
ing it down, told the King: the reſpective Weight of Gold and Silver, 
which the fraud .and cunning of .the Actificer had mixed and meorpora- | 
red rogerher, Nor may we paſle by in {ilence that uſual Saying of his, Thar 
(truſting tothe Force and Effiicacy of Geometrical Demonſtraticns ) if there were anc- | 
ther World whereon he could [et bis foot; he would remove this whereon we are, from its | 
place. And by the ſame reafon, with never fo lictle trengrh, remove riever | 
ſo ponderous and maſke weights. Divers like things have been performed | 
by him, and other induſtrious Geometricians , which are recorded ar | 
large, Bur ſuch a fame did this Science purchale co Archimedes , aha 
Marcellus the Roman General, againſt whom he alone. had long defend- 
ed his Native City of Syracuſa , by certain Engines invented by Geome- 
trical Demonſtranons-, having taken the City , and given therplunder 
andſpoil , and ſackof ir to his Souldiers, forbidding any quarter to, be 
given to the Citizens, did yet by his Proclamation command rhe ſaving | 
of rhe-life of Archimedes , whom when againſt chat his command , he | 
knew to be killed by the hands of a common Souldier, he-did moſt pal- 
ſionately grieve, and beſtowed rhat Honour upon him being dead , which. 
he could not cn him living. And C:cero-highly pleaſes himſelf, and 

much glories in it, that when he was Quzſtor in Sicely, he had found out 
and ſeen his Monument and Sepulchre. Therefore none may wonder that 
Geometry was in ſuch eſteem among the Grecians.. And this alſo much 
advances the excellency and utility of Geometry , becaule ies Demon- 
ſtrations are ſo clear , rhat no man can withour ir be a perfe&t Metho- 
diſt ; which Galen that famous; Philoſopher and Prince of Phyſicians , in 
his-Books agn—_ acknowledgerh : VVho being every:way accom- 
pliſhed in the DialeQick Learning and having run ghrough all che 
Schools both of the Stoicks and Peripateticks of his time, and wich much 
intentneſſe of mind, conſidered and ſtudied their, Preceprs and Rules, 


knowledge of Demonſtration; bur rather moſt of them were yet in contro- 
verſie amongſt themſelves ,-others quite repugnant to natural reaſon ; fo 
that he was almoſt brought to the opinion of .rhe Pyrrhomian Philoſophers, 
to doubt of every thing , and to- determine nothing z . but thae by the 
knowledge of Geometry and Arithmerick-(in which he was trained up 
by his Grand-father) he was recovered , and farther reclaimed from that 
errour, His counſel therefore is, that men apply their minds to ſtudy the 
Aricthmetick Chara&ers, and the Demonſtration of Lines. So alſo Plato 


right underflanding of all other Arts ard Sczences, To conclude , this is the 
chiefe Glory of Geometry , thatiit loyters not, or employes. it ſelf about 
theſe inferiour Machines, from whence ir had its Original , but hath 
ſoared up into Heaven, and reſctled hymane mins, (groveling before 
in the duſt) in Cceleftial Seats, and hath. capacitated us to the under- 
ftanding both of this whole Fabrick of the World, and the Adminiſtra- | 
tion and Government thereof. #7 
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from-thenceforth ſo z ought — be believed. - Not much + 
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THE ARGUMENT. 
=== His Firſt Book comprehends the pro- 


\ perties of the firſt and chicfeſt of 
right lined figures, viz. of Triangles 
and Parallelograms, as touching the 
equality,or inequality of their Area, 
and of their ſidesand angler, where- 
in firſt is declared the original and 
properties of Triangles compared 
— among themſelves: Thien intermix- | 
ing the properties of parallels, the nature of Parallelograms 
and the affeQtions that are jn them are demonſtrated ; after 
which is ſhewn the relation of Triangles and Parallelograms, 
and after what manner a Parallelogram may be made equal 
toa Triangle; Laſtly, it is demonſtrated that in a right 
angled Triangle;the Square that is made of the (ide ſubtend- 
at | 8: ing the right angle, is equal tor lie Squares that are made of 
th | F| the ſides comprehending the right angle. And that all theſe 
re | J| things may the berrer be accompliſhed, here is alſo taught the 
divition of a right lined angle,$& of a right line into two equal 
parts, the conſtruction of a perpendicular line; and after what | 
| manner a right lined angle may be made equal to a right 
'N lined angle, and vther things of che like hature: 

bo A DE- 
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DEFINITIONS. 
1 A point is that which bath no part. As A 


I Greek ir is read onw oy » that is toſay, aSizny For ſeeing that it is 
void of all Magnitude , that whichis externally made, is the ſigne of 
that which is conceived in the Minde ; and it is (in a manner) the ſame as 
7 Unite in Number, an Ioſtantin Time, and a Sound in Muſick, 


2 A Lneis a Lenoth nithout breadth. As A—B. 


| {omas isno ſuch Line in any material thing , but as the point, ſo the 
line which we draw, is the ſign of that which we conceive in Mind: 
For if the point which we conceive be moved , and leaveth an imagina 
tra , that ſhall bea line, long by reaſon of the motion , but not broad, 
becauſe the point from whence it proceedeth is void of all extention. 


3 The Extreams or Ends of a Lane are points. 


Hart is, the beginning and end of a Length, as it is a Length is a point; 

becauſe a Mathematician doth not confider Magnitude , bur as it is 
finite : Therefore when Eaclide ſpeakes of an infinite line, he underſtandeth 
an indeterminate line, or alineof any Magnitude. 


PRs —z 4 ARiubt Linetsthatwbich hath 
——=R equally between 1ts points. 

C | D R whey extreams doth ſhadow all -” 

m:dGle parts; as ſaith Plate: or the leaſt 

mJ STOVE of a!l choſe which have the ſame extream, 

as Archmenes will have it: For ſeeing thata 

line js conceived to be made by tl.c flux of a point, if it oweth equally 

berween its points , or by the ſhor:eſt -pace, it is called @ right line, as 

AB; Ifa point be carryed with an uni:orm motion and diſtance from a 

certain point, it is called a circular line as C D ; If it moves unevenly, n 

ſome place lower , and in others hiviier, and the extreams do not ſhadow 

all the middle parts, it is called # mix line, asE F: From hence Ariſtotle 

ſaith ingeniouſly Z7b. 1, de C#1> , rhat according to this threefold di- 


Kindion of a line , there can be only three motions, ewo ſimple, the right 
and circular , and the third mixr of both, 


FY ——» 6 ASuperficirs is that which hath | 
only length and breath. 


A $ aline the firſt Species of continved 
| f ; A quantity, is produced by the flux of a 
| | point, {oa Superficies,the ſecond Species, | 
D GC is conceived to be produced by the flux of | 
| a line tranſverſly , or fide-wayes as if rhe | 
line A D be ſuppoſed to move ſide-wayes to BC, it ſhalll producethe | 
Superficies A b C D, which may be divided in length as a line , and ro | 

wile ' 


| 
' « 
' 


— B. Lib. 1: OF EUCLIDE. > | 
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wiſe in breadth. Conceive a ſhadow, faith Pro-l:es, and thou ſhalt conceive” | 
| 4 Superficies long and broad, yer havinz no manner ot thitkneſle. 


| | 
6 The Extreams or End; of a Superficies are lines. 


His Definicion is only to be underſtood of a plain or a mixt Superficies, 
; & and notot a circular, for theexticam thei cof is only a l:ne, and not 
15 lines. | 


« | | 7 4 Plain Superficzes is that which yeth equally between bislines. 


HatT have ſaid of a right line, the ſame is to be underſtood of a 
| Plain Superficies. 


" A I B % A Plam anzle BAC, 1s an 


d: /\ A Inclnation or bowing of two 


lines ABandAC imaÞPlan , 
OE. OI the one to'the other , the one 
touching tbe otber , and not ly- 

ll th J\ \ No ing ſtretght forth at length. 
ch I & $9 BY H Ere the Cauſes of an angle-are ex- 


plained , the Material are two lines 
Eh a + which touch one another : The Formal 
th! is:4n Inclination of the ohe to the other. From whence it followerh, Firſt, 
| | thatthoſe two lines ought not foro touch , that they may lye joyned ina 


dire& line ch one tothe other, tharis, ſo as they make one right line, 

he bur che one ought to incline to the other : Secondly, it followeth that the | 
aft {8 | quantity of an angle conſiſts in a greater or leſſer inclination of the lines, 
ns, ' and not in.the lengch of the lines : Thirdly , ir followerh that ir isnot ne- 
ta | | cefſary rhat lic yo lines being produced , ſhould interſe& one another 
ly |Þ | after the conratt , 45s Pelletarins would have ir , for that is only true in 
a5 || | right lined angles , bur it ſuſficeth thar they rouch one another , and be in- 
12 chned to one another. Laſtly, if the angle be in a Plain Superficies it is 
|| | calleda Plainanylc. Andin every figure alchough we call every angle 
w || | bychree letters , yer che middlemoſt 1s alwayes to be underſtood for the 
tl | [ Angle, 
- 'g Andwben the times which rontem the angle are right hnes, 
31 it 15 called a right lined angle. | 
th | Nd if both of them be curved as DEF, it. is a curve lined angles 

and it one be curved, and theother right as G HI, it isa mixt angle. 
, A 10 When aright lne as AB,ſtand- 
'2 | ng upon a Tt 10ht line as CD, 
ro maketh the angles on either fue, 
[| ABCand ABD equal , then | 
IE | C— _—— Tz . 
> " A3 ether 
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THE FIRST ELEMENT Lib. 
| A ether of thoſe angles 15 a right 


| nn either angle is ſaid tobe equal, when the right line A B inclineth 


| preheps, the quantity which is called a Figure, and not only terminate it. 


| that points do not encompaſſe a line , bur only terminate it : Ir followeth, 


| angle , and the right line AB, 


——_—__ D : 
* B which it ſtandeth C D. 


not more to C then to D. 

That which the Greeks call ,Z}e 705, is rendred in Latine Per pendiculariy, 
but the Mathemaricians do tmore frequently uſe the Greek word then the 
Latine, chiefly in the _ » Where there is nothing more uſed by 
ehem then gs x4fro alloin Latine they render it ad Cathetum. 


= A 11 AnOptuſeanghasCBA,ui 
: that which 15 oreater than a 

right angle EB C. | 
REceulc the right line A B, doth more 


B the perpendicular E B, 


12 AnAcuteangh, 44ABD, 1 that which us leſſer than 
right angle EBD. 


13 erm 1 that which 15 the extream of any thing. | 


Q h are a point, a line , a ſuperficies , that 15 to ſay, apoint is the Terth | 
of | 


a line, a line of a ſuperficies, and a ſuperficies of a Body. 


Or many. 


that ſtandeth erefted , 1s called a\ſ 
perpendicular line to that upm| 


recline from the baſe lineC D, then! | 


'% 
v 


14 A Figure is that wbich is comprebended ty one Term, 


T is ſaid by one Term, becauſe one Term comprehendeth a Circle and 

an Ellipfs , that is to ſay, a Circular, or an Elliptical line : but there are 
alwayes more Terms required to comprehend right lined figures, | 

Moreover it isto be obſerved , rhe Termis ought to encompaſle and com- 


rom whence it followeth; firſt, thar a line properly is no Figure, ſecing 


ſecondlyzthat there,'\can be no figure of an infinite Superficies, or an infi- 
nite body , if any ſuch may be given ;' firſt becauſe every figure ought ro 
<ncettipaſſe atid comprehend the thing figured : Secondly, becauſe it 1s en- 
cotnpaſſed with Terms, but a Term is the extream of a thing. And how 
*cth thatwhich hath anend and extreams be infinite > 


ts A 
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If ACurole is a plan figure, com- 
prebenaed by one tine A B C, 
which is called a Ctreumference : 
unto which all right lines dramn 
from one point mithin the figurt, 
45D A, DB, DC, andfallng 

C upon the Circumference thereof , 
are equal the one to the other. 


B 


t6 And that pornt 1s called the renter of the Circle, 


[ ; i hath the ſame in his ficſt Book of Sphericks, (concerning a 


Sphere) Definition the firit, and ſecond , bur in the fitth Definition he 
thus deſcriberh a Pole. 

The Pole of a Circle in a Sphere, is a point in the Superficics of the 
Sphere , from whence all rightlines drawn to the Circumfcrence of the 
Circle are equal the one to the orher. mY 

From which it may be gathered that there is only this differencebe- 


F tween the Center and the Pole of 2 Circle on the Sphete, becauſe the 


Center is conceived to be within the figure : But the Pole is in the Super- 


| ficies of the Sphere. | 
17 The Diameter of a Circle is 

certain 11ght tne, as A B,dramn 

A 2 B by thecenter D, andbeing termi- 


ther fade , as A and B, divides 
the circle ito two equal parts. 


Ere you ſhall obſerve three things , firſt, that all che Diameters of the 

fame Circle are equal to one another , ſecing that their halves are 
equalby the 15*h,'Definttion , the ſecond which tolloweth from the firſt 
is, that although there may be infinite right lines drawn in a Circle not 
paſſing by the Center , yer only thoſe right lines which are drawn by che 
Center and terminared in the Circnmference ; are called Diameters , 
becauſe the Diameter only can meaſurethe Circle : ſecing that they only 
be all equal che one to the other , andof a dererminare lengrh ; bur the 


.| "others are alwayes unequal and uncertain { For Ptolomie ſairtin his Ana- 


lemmathat the meaſure of any thing ought robe certain, and determinate , 
not indefinite VVheretore ler nor beginners wonder if it be putin the Fe- 
Minine Gender by che Mathematicians , For Diamerer is the ſame as the 
dimettenr line ; of a line dividinz into rwo equal pars, 
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Thethird is thar the Diameter doth divide the Circle into rwoequal 
parts , which Thales doth- thus demonſtrate in Proclzs , Conccive 1n mind 
the portion of a Semicircle, ſo to be firted ro anorher portion, ſo as the 
' Diameter may be the Baſe of both of them : If the Circumterence of one 
| do alrozerher agree to the Circumference of the other , it is manifeſt rhar 
| thoſe rwo portions made by the Diameter are equal the one to the other; 
| ſeeing that neither of rhem doth exceed the other : But if one Circumte- 
; rence do not agree with the other , bur falleth either wichout or within 
'ir,, or partly without, and par:ly within , then the right lines drawn 

from the Center to rhe Circumterence ſhall be equal , and not equal, 
which 1s abſurd. 


| T 18 A Semiarcl 15 a fioure which 
2 1s conteined by the Diameter AB, 
and by that line AD B. wbich 15 
4 Ip taken away fromthe ct cumference 
of the circle. 


19 Right lined Figures, are thoſe which are conteined 


under right lmes. 


A Fter the Definition of the Circle , Euclide intending to give the De- 
{cription of divers figures, teacherh firſt of all what figures are called 
Righr lined Figures , for of thoſe he principally treats in the following 
Books. 

Therefore all plain fizures encloſed on all ſides by right lines, are called 
Right lined Figures; from whence it is manifeſt that the plain figures envi- 
roned by Curve lines, are called Curvilined : but thoſe which are compre- 
hended partly by Right lines, and partly by Curvelines, are called Maxt : 
Now divers kinds of Figures are here deſcribed by Euclide, 


20 Trilateral , or tbree fided figures , are thoſe which 
| are conteined under three right lines. 


Hen Emclide here ſaith , that Right lined Trilateral figures are ſuch 
as are environed by three right lines , he thews us cleerly how a Tri- 
angle ought ro be defined : For ſeeing that in Right lined figures there are 
as _— angles as there are ſides, or of right lines of which they are con- 
ſtitured 5 the Triangle ſhall be a figure conteined under three right lines 


ap) 


whole Species ſhall be hereafter declared. | 
Ul 'qiiog” = - 
'21  Quadrilateral , vr jour ſided fioures ,: are thoſe: 


i wb are contemed under four right lines. 


| like manner, the Quadrangle, or Quadrilateral figure, is a figure 
conteined of four right lines z whole divers Species and Kinds, ſhall be 
| hereatrer declared, 


| | 22 Mul- 
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| 22 Multilateral , or many fided fioures , are thoſe which 
are conteined under more than four right lines... + 


3Oraſmuch as the Species or Kinds of Right lined figures are innumera- 
ble, by reaſon of the infinite 13 gram of numbers? For three right 
lines —— figure , do conſtirute the firſt Kind , under which are 
conteined all Triangles, four righr lines conſtitute the ſecond Kind , which 
compriſerh all quadrangular or quadri [ figures g-five right lines com- 
pound the thirt Kind, and fix rthefoutrh 5 and fo it; ifizitum ; Theitefore | 
ſeeing thar right lined figures cannot be infinicely defined , Ewrlde calleth 
all ocher right lined figures , comprehended by more than four right lines, 
by this General Name [ Multilateral] contenting himſelf with the Deno- 
mination of the Trilateral and Quadrilateral , it may be for this reaſon, 
becauſe he trearerh principally of choſe in his Books, and by the knowledg 
of thoſe the Definition of the reſt may be cally unRriod, 


23 Now of Trilateral or three fied figures , that bich 
Path three equal fides is called an Equilateral Trian- 


gle - (8 ABC. \_ 
Equilatetal. Woſceles. 


i 


A. "Me. © Scalenum. 


a C poo om _—c. 
24 But that which hath only two ſides equal , # called an 
Hoſceles Triangh ; as CAB. 


25 And that which bath the three fides unequal , is called 


a Scalenum, as BAC. 


BY theſe three Definitions he expoſerh the three Species or Kinds of 
Triangles , the firſt and moſt firtiple of which is the Equilaterdl Trizn- 
| gle, or Triangleof three equalides-,, the ſecond is the /ſoſceles Trian- 
BF which hath onely ewo ſides equal, and the third is the Scalerum, 
hich-hath all the three ſides unequal , che Equilater®l Triangles are al- 
wayes uniform, foraſmuch as their angles are alwayes equal: Bur the 
Holceles and Scalene Triangles are diverſificdininfinite manners, 


26 More- 
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Orthogon. 
C... 


bath one right angle, WBAC a 
wh =_ -  . -Oxigon. 
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that which bath one aſg/eabtuſe , as ABC, 11! , 


__ .. 1.28, And the Oxigonium , er acute angled Triangle i 
"|" * bat which hath all the angles acute ; as BCA. | 


£CLIDE expoſecth Triangles in conſidering them; firſt, according to 

their fides ; and hedothir now according to rhe conſideration of their 
angles , and foraſmuch as there arc onely three varieties of Right lined 
angles, as we have declared , alſo-rhere are three Kinds of Triangles, to 
wit, the ReQangle, which is that which hath one angle a right angle, 
which may be eirher Scalene, or Iſoſceles : The Ambligon Triangle may 
be alſo in like manner, either Iſ{oſceles or Scalene , (bur not equilateral;) 
but every Oxigonium , or acute angled Trjangle , may be either Equila- 
teral, Iſoſceles , or Scalene)\ wh ot 0h 7 NAS 19 


C Here itisto benoted, that inevery. Triangle', wo of &ic lines being 
taken for rwo fides, the third remaining fide is uſually called by the 
Mathemarticians the [Baſe] of the Trijangle , whether ir be the loweſt 
fide of rhe Triangle or not, in ſuch'ſott', as each of the lines which 


enclolerh the Triangle , may be rgkenfor the Baſe, | 

29 . But of - Quadrilateral ; ur four ſided fipures, 
the Square is that which is equlateral , and right angled, 
that 15 to ſay , which bath the four ſides equal , and the 
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26 Morenvr.; of three ſided , or Trilateral figures, the 
Orthogonal, or Refangkd Triaugh , isthat wbich 


© anghi3 right. 
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Frer the Trilateral and three fided 

figures he expoſerh the Quadrila- 
teral and four ſided figures , ſpeaking 
only of five ſorts z of which the firit 
four are Regular, but the fitch and laſt 
Irregular : Therefore the firſt figure is 
called a Square, of which all the ſides 
are equal roone another , and all the 
anzles right angles , as is the Figure 
ABCD, and therefore the Quadran- 
gle which is equilateral , and not tight 
angled, or contrarily reftangled , and 


hot equilateral , ſhall not be called a Square. 


JO An Oblong , or Long Square 13 1 fieure reftangled, 
but not equilateral | 


Poe ſecond Quadrilateral Figure is 
called by the Grecks er4«%yexes » that 
is to ſay, longer of one parc , which is 
thac which hath rhe four angles righran- 


'gles , bur hath not the four tides equal to 


one another , although the oppoſite4ides 
arc cqual to one another , as. appears by 
this Figure A BC D, where the {tides A B 
and DCoppoſite to one anothet,are equal, 


| andinlike manner, the ſides AD and BC. 


31 4 Rhombus, 17, figure equilateral , but not right 


angled. 


F "NES 


n 


B 


f 2m Figure which is the third kind of 
Quadrilateral, or four ſided Feures, 
bath the four ſides equal, bur the tour 
angles are not right angles, although 
that the oppoſite angles are equal to one 
another, two totwo , the angles A and 
D being equal to one another , but not 


» Tight angles; and in like ſort, the angles 


B and C, 

32 A Rhomboides vs 2 
Figure which bath the oppo- 
ſite fides , and anples equal, 
bit is neither equilateral, not 
right angled. 


B This 


IO 
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His Figure called Rhomboides, neicher hath the ſides equal, nor any 

angle a right angle, but only hath the oppoſite ſides and oppoſite 
angles equal ro one another, as the ſides A Cand BD, are <qua! to one 
another, and in like manner, A Band D C, and the oppoſite angles A and 
D, and likewiſe Band Cequalto one another , therefore theſe tour Qua- 
drilateral figures may be termed regular , bur all other Quadrilaterals are 
irregular. 


33 But beſides theſe figures , all other © uadrilateral Fi. 


Cures are called Trapeziums. 


LL other Quadrilateral Figures, 
nf which differ from thoſe before men- 
N tioned; that is to ſay, which are ncirher 

Squares, nor long Squares, Rhombs, 


(S/ D formes, 


Parallels are right lines , which being un one and tht 
fame Plan , and prolonged mfintely on both parts, netther 


meet on the one fide , nor on the other , as the lines ABi| 


and CD. 


TE the end theright lines be parallel, or equi-diftant, it ſuſficeth not, 
| & that being prolonged infinitely on both parrs , that they meet not ata 


point, ornever interſ{ed , but itis neceſſary that they be alſo in one and | | 


the ſame Plain Superficie : For divers right lines being not in one and 


the ſame Plain Superficie, prolonged infinitely , will never interſe& at || 


one point z yet nevertheleſſe are not ſaid 
to be Parallels , fuch as would be two 
lines poſited tranſverſly , and undet- 
4A — 3 ſtood to be in the air, and touch pot 
one another ; thoſe I ſay , can never in- 

ht =D Ftetſe&t , Therefore the right lines that 

are in one and the ſame Plain Super- 

ficie, and which being prolonged infi- 


nitely on both ſides, (as for Example, 


the lines A Band CD)) will never interſe&, thoſe ſhall be termed Pa- 
rallels ; ot lines equally diſtant , Poſrdoniws thiis defineth Parallels. 

Parallels, (faith he) arcfſuch lines as are neither elevated nor deprel- 
ſed ina Plain, but have all the petpendiculars equal , which are drawn 
from all the points taken in the one or the other line, 


C E#CLIDE here endech the Definitions of his Fitſt Book , but for- 
aſmuch as mention is made therein of Figures , Parallelograms , 
and of their Complements, we have judged it convenient to explain 
the two following Definitions , ro render the Demonſtrations more 
intell:giblc. 33 £ 
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nor Rhomboides , are called Trapeti- 
ums , and are Irregulars , conſidering | 
thatthey may be of divers manners and 
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A Parallelogram#s a Yuadruatcral, or four fided 
figure , mboſe oppaſite ſides are paralitt, wh ng: 


$ if inthe Fizure AB@D), the fide 

X AB beparallel to the {ide oppoſite 

” "7 POR” OT IEOR BB CD,anJAC paralleltoBD, irſhall 

be cailed Parallelogram that 1s to ſay, a 

Figure made of lincs which are paral- 

lels, and of thcſe ti.ere are four forts; to 

C- - D wit the Square, tie long Square, which 

are alſo called rectangled Parallelo- 

grams z the Rhcmbe and tle Rhom- 

boides, Parallelograms .not reQtang'ed , from whence may be colleQed, 
that thereareonly tour forts of Paraliclograms, 


36 But when a Parallelo,ram there 13 drawn a Diameter 
or Diagonal , and two r1ght les parallel tothe ſides, cut- 
ting the Diameter i one and the ſame point , m ſuch ſor! 


as the Paralle#gram be drouded by thoſe parallel lines, 


into four Parallelograms , thoſe two through which the 
Drameter doth not paſſe, are called Complements ,,but the 
two others , through which the Diameter doth ft paſſe, 
are ſaid to be about the Diameter. 

Er AB CD, bea Parallelogram, in 


A T7 D which having drawn the Diameter 


1 A C, and the line E F, cutting the ſame 


in the pointI, and in like mannet, HG 
cutting the ſame Diameter in the ſame 
pointI, and-'paralleltro A D and BC,it is 
manifeſt, rhat the whole Parallelogram 
is divided into four Parallelogratns, tws 
14 of which, to wit, DIandIB, through 

which the Diameter doth not paſſe, are 
3 by Geometricians called Complements, 
B — al > or Supplements of the Parallelograms z 
che remaining Paraltelograms E G and 
FH, are ſaid to be about the Diame- 
tet, foraſmuch as the Diameter deth paſle through them. 


b 
B 2 Petitions, 


| 


| 
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| Petitions or Requelts. 


1 Itis required that it be granted , that a right line may be 
| arann from any point t0 any pont. 


from the dire& way, it will happen that if ſome point be underſtood to 


AB, drawn from the point A , to the point B. 


forth continually. 


S if it were underſtood that this point were moved yet further 


it the right line AB were continued 
cothe point C, and then to the point D, &c. 


3 And that upon any Center , and at any diſtance, a Circ 
may be deſcribed. 


bour the ſame, until it return whereit 


diſtance, or interval C B. 


Others add this fourth Petition. 
4 That any Magnitude bemg g1ven , 1t 15 poſable to take 


another greater or leſſer. 


i 


| 


little, 


_——— 
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"TT His firſt Petition wiil be manifeſt , if you conſider what hath been || 
heretofore ſaid of a line; For ſecing that a line 1s an imaginary flow. |Þ 
ing of a point, and by this means a right line is a flowing, proceeding || 


move to another point, a right line will be drawn | 
A B from one point to another , which EXC LI DE requi- | 
reth by this firſt Petition z as you may ſee by the line | 


2 And that a terminated right line may be produced ſtreight | 


A fort dire&ly, rhe terminated right line ſhall be continued , and Þ* 
this prodution may be continued ul | 

B C 1fimtum , ſeeing that we may ima- 
A_—j}————  — .D ginethispoint to move infinitely ; 


[ 
| 


began its motion, it will have deſcribed! 
FY C B - aCircle, which is what is required by 
this Petition , as may be ſcen by Ex- 
ample in the line CB , which drawn! 
about the Center C, hath deſcribed the | 
Circle BA, acording to the quantity, 
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Ow if we conceive in the undet- 
ſtanding , ſome terminated right | 
line, applyed according to one of the | 


extremiries at a point fixed, to moves Þþ 


j 
| 


| 
[ 
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F9: all continued quantity may be augmented by addition , and by di-| | 
viſion may be infinitcly diminiſhed : Therefore there cannot be given : 
/ a continued quanticy ſogreat , but a greater may yer be given ; nor one (o | 
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, oneand the ſame common tang , or to one and the ſame common thing, | 
; there be added unequal things, the whole ſhall be unequal, and if from 

- uncqual tninzs there be raken one and the ſame common thing , or from | 
, onean\ cae ſame common thing) rhcre be raken unequal things , the re- 
| munders ſhall be unequal, 


| 6 Aud the things that are double to one and the ſamething, 
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| li:rle , buc a lefſcr may be given z This holds as true in Numbers, by addi- ; 


tion, for cachnninver may be augmenrced infinicely; by rhe continual ad- 
dicion of Unity , altiough in che diminiſhing rhercot , you ariive ro Unity 
indivitble, 
Common Sentences , or Axioms; 
x / *) ' / ) TE / z x » . 
I Things E)4QE ATCC nal {0 one and tht [ant » are alſo equal 


th oe annber. 


Rom this firſt Axiom it is evident, thara thing greater, or lefſe than 
Fon ot rhe equal chinys , ſhall be alſo gr. ater or lefle than the other ; 
and if one of the equal things be greater or lefſe than ſome Magnitude, | 
the other ihall be in like manner greater or lefle than the ſame Magnitude. 


2 And if to equal things , equal things be added , the whole 
[ball be equal. 


And if from equal thins , equal things be taken , the re- 
mainders ſball be equal. 


And if to unequal things, equal things be added , the whole | 


ſball be unequal, 


lb like manner; it is manifeſt , that if to unequal things , things unequal 
be added , the greateſt tothe greateſt, and che leaſt rorhe leaſt, thar 
the whole ſhall be uncqual , theone greater , the other leſſe, 


5 And if from unequal things equal things be taken ; the 
remainders fball be unequal. | 


T follows from hence, that if from unequal things, unequal things be 
Br ro wit, fromthe greateſt, lefſe, and from the leaſt more, the 
remainders ſhall be unequal; that is roſay , this ſhall be greater , and | 
that other leſle. 

Now inallchele Axioms,excepting only the firſt , by chele words, equal 
quantities , you oughr ailo to underſtand one and the ſame ; comman to di- 
vers: for it ro cqual chinzs thete be added one common thing; the whole © 
ſhall be equal; and if from equal things, a common thing be taken , the 
remainders ſhall be alſo equal: and it to unequal things, there be added 


are alſo equal to one anather- 


Whence 


— —— - 


Hence it followes , that, that which is double ro one of the equal 
| thinzs , is alſo double to the other : Likewiſe thoſe things which 

are triple, quadruple, quintuple, 8c. to one arid the lame thing, are equal 
| to one another, As is maniteſt. 


7 And the things which ave the one baif of one and the ſane 
| thing, are alſo equal to one another. 


| 


| Ontrariwiſc it follows , that thoſe things which arc equal to one ano- 
| Uther, are the halves of one and the ſame, likewiſe the things which 
\ are the third, fourth, or fitth parts, &c. are allo equal ro one another, 

| In thoſe two Maximes, by one and the ſame quantity , ought alſo tobe 
; underſtood, equal quantities , for things double, triple , &c, of things 
' which are equal, arc in like manner cqual to one another. Alſo the 


C 


arc allo equal to one another, 


8 And the thmgs which agree to one another , are alſy equal | 


| to one anther. 


—_— is to ſay, that twoquantiries, the one being poſited on the other, 
the one exceedeth not the other, but both agree together , thoſe are 
equal; as two right lines ſhall be ſaid to be equal ro one another , when 
the one being polited on the other , that which is placed above , totally 
agrees with the other , in ſuch fort, as that it neither exceederh the other, 
nor is exceeded by it: The ſame alſo of two right lined angles, equal to 
one another , when the one being poſited on the other , the- uppermoſt 
exceedeth notthe other , nor is exceeded by ir , bur the lines which Cot- 
ſtizuce the one, do totally fall upon thoſe which conſticate rhe other ; for 
chat being fo , the inclination of che linesare equal ; although, neverthe- 
leſſe, thoſe lines are unequal ro one another : but it is to be underſtoqd, 
that the Magnirudes which azree to one another, are equal, according 
ro that only in. which they agree, Now length agrees only to length, a 
Superficie ro a Superhicie , and the inclination of lines, tothe inclination 
of lines, &c, | | 

Clauzs willing to convert this Axiom, ſaith thus, [and contrariwiſc 
the things which arc equal to one another , agree with one another, if 
the one be poſited onthe other; ] which nevertheleſſe, cannot be, for if a 
{quare-be deſcribed, and on the Diameter of that Square there be deſcri- 
bed another ſquare z the firſt ſquare ſhall be equal to rhe half of the laſt; 
that isto ſay, roan Ifolceles Triangle, and nevercheleſſe, will nor agree, 
being poſited the one on the otner : There may be alſo made a Curvili- 


Lib. x. 


things which are the halves, third, or fourth parts, &c. of equal things, | 


nedangle , equal to a right angle, -an obruſe angle, or acute angle, as 
Frochs hath demonſtrated , which nevertheleſle will not agree, being 
poſtred on one another. Laſtly, a right lined Triangle may be made equal 
ro another right lined Triangle , which may not agree , being poſited on 
one another, as 15 manifeſt by the 37 and 41 of the firſt Book : There- 
fore this Axioni cannot be converted univerſally, bur chus it may, Equal 
right lines agrce with one another, beiny poſired the one on the other : itt 
| like manner, equal right lined angles, as alſo plain Superficies, alike and 


equal, &c, 
9 And 
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| 9 And the mbole 1s greater than its part. 
| to All right A are equal to anc another. 


| THis Axiom is maniteſt by the 10 Definition, Pappm ſhews on this 
| T place thac this Axiom cannot be converted ; tor every angle equal 
| ro a right angle 15 not 4 righrangle , as we have thewn in the 8th, Com- 

mon Sentence z bur only, that cvcry right lined angle equal to a right an- 
| gle; isalſoa right angle z and this may be taken for an Axiom, 


11 And if on two right lines there fall another reght hue, 
making the mteriwr angles on tbe ſame part lefſe-than 
two r12ht angles ; thoſe tmo right les being infuntely pro- 

| longed, .will interſect and cut-one another , on that part 
| where the two angles are lefſe than two right angles. 


| A? if arightlincEF , falling on the two right lines AB and CD, 

maketh the ewo interior angles BEF, and DE F onthe ſame patt 

BD, leſſe than tworight angles; EXC L1DE faith, thar thole lines being 

prolonged on the part B D, where the angles are made lefle than two 

right angles z that finally they ſhall interſect at a mas which is mani- 

"teſt, for when the two interior angles 

A xl on the ſame patrt are equal to two right 

| angles, then the two lines cannot inter- 

B ſc&inariypart, but arealwayes equal- 

ly diſtant the one from che other , as 

5 ({hallbedemonſirared tithe 28th, Prop, 

© _— of this Book 5 whetefore if the interior 

angles on the ſame part be leſle than 

| ewo right angles, it is heceſlary that the 

Space between the lines ſtreighten more and more, and grow lefſe and 

leſle, and on rhe other part that they open and enlarge thetnſelves more 
| and more: Therctore thoſe lines ar laſt will incerſe& at a point, 


i2 Toy rrobt lines conteln no Spare. 
Tx Axiom hath no difficulty in it, 
| for if two lines make an angle at a 
A point , they ſpread and dilate theniſelves 
{till more and more both wayes ; if they 
be prolonged , as is maniteſt by rhis Fi- 
ure, for having drawn a right line from 
tro B, from the ſame point A, cannot be 
drawn another fight line to the point B, 
by another way , in ſuch ſort as that be- 
rween AB and the other linezthere ſhould 


——— 


| 

| B : — temiaina Space incloſed ; ſo as thar ano- 

| % thet right line dtawn from! the point Az 
as 


nn "THE RARSE ELEMENT Lib. 1}; L 


| as A C, ſhall make an anglewith A B, in ſuch ſort as that another line ! 
ought yer robe drawn, as B C, toencloſe the Space : bur a righrline and MF} © 
a Curviline, or elſe two curved lines, may well COntein or encloſe a Space, WY &- 


| as is manifeſt. 


_s Ad Azons of Evctiott 
Claviuand other Interpreters , have yet 
added theſe following Axioms. 


1 Too right hnes, have not one and the ſame Common Settin.Y 


2 Two right lines meeting at # point, if they be p1 __ thy 
will neceſſarily mnterſett. hr 
There are yet added theſe fix. he 


1 If to equal things , unequal things be added , the exceſſÞ i 
or difference of the whole ſball be equal , or the ſame mull 
the difference of the things added. 7” 


| 2 If to unequal things, equal things be added , the exce ſt, ſl 
or difference of the whole ſball be equal , or the ſamemul3Y. 
the exceſſe or difference of thoſe which were at the begin. <4 


3 If fromequal things, unequal things be taken, ze exitſtfl 
or difference of the remainders ſhall be equal , or the ſan v 
with the exceſſe or difference of the things taken away. Mid 


4. If from unequal thmgs, equal things be taken , the exitſf, Pri 
or difference of the remamaers ſhall be the ſame with i" div 
exce(ſe or difference of the whole. Þ wi 


The mbole is equal to all its parts taken topether. 


If the mbole be double to the whole , and the part etif, 
|  duuble to the part cut off , the reſt ſbat! be double " 
| [8 :a6s reſt. | 


Ne” theſe fix pretended Axioms are alſo hereaſter demonſtrated | 


© 


by EUCLIDE, as ſhall (God aſfifting) be made appear. VWhetre- | 


| fore ſeeing that they: are proved elſwhere, following the RIOT # 6 
O p 


V— 
| — 
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err rr renner nn _ = gow , " 
— fFEXCLIDE, they ought not to be taken for Axioms : We ſhall ; 


| demonſtrate according to EYCLIDE the five firſt , ar the Second 
nd. | Propolirion of this Book , and the Sixth, at the fifch.Propoſirion of the 
© F! Fifch Book. 
| From what hath been before ſaid , we may gather , witch Procl:« 
; | and. Gems , this: dificrence berween Requelts, and Maximes or Axi- 
' ons ; that ſeeing both rhe one and the other , are known of them- | 
| (elves, and indemonſtrable, chat Requeſts are of the narure of Pro- 
| blemes; foraſmuch as by them there is required ſcme thing ro be 
dence; bur Axioms reſemble Theoremes z ſeeing rthar by them it is nor 
required tiart any thing ſhould be done , but only there is propoſed 


oO 7 . 
ſome Sentence well known, But rhe Requeſt or Perttion differeth from 


UN. the Problem, in that che Conſtrufion of the Requelt ſtandech in need 
J of no Demonſtration , but no one will conſent co the conſtruction 
by of a Problem , withour Demonſtration , for that ſome difhcule 
thing is propoſed to be conſtrued, In like manner , there is difference 
berween Axiom and Theorem , tor the Axiom ought not to be demon- 
ſtrared ; bur che Theorem ought in no wiſe to be conſented to, it not 
demonſtrated: For no one will require the proof or Demonſtration 
of this Propoſition , [ Things which are equal ro one and the fame 
il thing, are likewilc equal to one another ; | but of this there will be re- 
"1M quired Dcmanitracion, [ Of every Triangle , the interior angles are 
uh equal ro two right angles ; | and the ſame is to be underſtood of the other 
Axioms and Theorems, as alfo of Petitions and Problems. 
It is likewiſe very certain, that of Requeſts or Petitions , ſothe 
- Wof - them are more proper to Geometry , -as thoſe three which 
[f EKCLIDE hath propoſed to us: other fome are common to Geome- 
ml hal and Arichmetick, as is this , [ A quantity may be infinitely aug- 
mented , ] foras well the number as the Magnitude , may be augment- 
10.M<d by Addirion , fo as rhar no end can be found' in this augmentation z 
the ſame may be ſaid of che Axioms for the Eighth, Tenth, Eleventh, and 
ſ are proper to Geometry only , bur all the others ate applyed to the 
Demonſtrations both Geometrical and Arithmetical, tor even ſo as 
mf cqual Magnitudes taken from equal Magnitudes , do leave equal Mag- 
W nicudes, be the Magnitudes conſiſting of Lines, Superficies,, or of So- |. 
lid -Bodies z So likewiſe cqual ns bh from equal numbers , 
© cave equal numbers z and having faid this of; theſe three . Kinds of 
ſt Principles, let-us now came to the Demonſtrations , by which' the na- 
© ture of cheſe Principles will be more perfe&ly known; for there are 
te Wl divers principles amonz Marhermaticians , and ſuch as are not eafil 
© underſtood, before their ule be known in their Demonſtrations , which 
© will be found by experience, my 


C To the end the courſe of the Demonſtratiohs be nor intetupted; 
if we have cited the Principles and Propoſitions of E#XCLIDE 
bt 


inthe Margent, with a Letter of the Alphabet, the ſame Letter 


| 

| being alſo put in the Diſcourſe, there where the Propoſition ought 

| to be cited, written in the Margent with the ſame Letter, and | 
may thus be underſtood ; 

| 

| 

| 


re- C The 
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. Def. ' "+ hal fick Definition, and ſo of the reſt; hs © ” 

r Pct, The Firſt Petition , or Requeſt. | 

- we Ot The firſt Common Sentence, or Axiom. F þ 

I, , ; 4 

I. I. The firft Propoſition of the firſt Book. | 

ho. The firſk Propoſition of che ſecond Book , and ſo of the reft, in| 

this manner. 

Color.32.1.] The Corollary of the z2 Propoſition of the firſt Book. 

[— : —þ| 7 
What a Propoſition is. 


| —_ principles thus placed and ended , now follow the Propeſitions | 
which are Sentences ſer forth to be proved by reaſoning and Demon. 

ſtrations; and therefore they are again repeated in the end of the De. 

monſtration : For the Propaſicion is ever the concluſion , and that which 


ought to be proved. 
Propoſitions are of two ſorts , the one is called a Problem, the othe 


a Theorem, 
What a Protlem «. 


oo is a Propoſition which requireth ſome a&ion or doing , 4 
the making of ſome figure;or to divide a figure or line,to appl bo 
to figure, to adde figures together, or to ſubtrah one from another, 
deſcribe, to inſcribe, to circumſcribe one figure within or withour ano 
ther, and ſuchlike : As of the firſt Propoſition of the firſt Book is a Pro 
blem, which is thus , #por 4 _ termimated right line , to make ® 
Equilateral triangle, For in it , be ides the Demoſtration , and Comtem 
plation of the mind, is required ſomewhat to be done : namely, to malt 
an Equilateral triangle upon a line given, And in the end of every Pro the 
blem , after the Demonſtration, is concluded after this manner : Therefar,M an: 


ec, Which was to be dope. Tr 


What a Theorem i, __ 


A Theorem is a Propoſition which requireth the ſearching. our and] Th 
demonſtration of ſome property or paſhon of ſome figure : Vherein ot! 
is only Speculation and Contemplar ion of Mind , without doing or work 
ing of any thing , As the ſeventeenth Propoſition of the firſt Book , whici lin 
is thus , Of every triangle two angles are leſſe than two right angles , after ws © 
maxner ſoever they be taken ; 18 a Theorem. For init 1s required only tobe 
—_— and made plain by realon and Demonſtration, that two angles are 

eſſe thantworightangles,&c.without further working or doing. And in tht 

end of every Theorem, after the Demonſtration, is concluded after chi 
manner : Therefore, &c. Which was to be demw/ſtrated. 
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PROPOSITION 1. PROBLEM 1, 


G—_—_—_— 


Upon a grventerminated right 
line AB, to make an Equilateral 
Triangle ABC. 


Conſtruftion FYN the Center A, at the 

diſtance AB, 2 deſcribe 
the CircleBC D; and on the Center 
| B, atche ſame diſtance B A, b deſcribe 
the Circte A CE , and from the point C , where the Circles interſe& ne 


* 


another, < draw the two right lines C A and C B: Thenl ay , that the * 


Triangle A B Cis Equilateral, 


Demoiftration F Or the right line A C 1s equal tothe rightline AB 4, and 

the right line C B is equal to the ſame right line A Be; 
Therefore fthe right lines ACand BC, are alſo equal the one to the 
other; Andthe three right lines C A, AB, andBC, being equal, 8 the 
Triangle ABC is equilateral : Wherefore upon a given terminated righe 
line AB, is made anEquilateral triangle ABC ; Which was required 
to be done, 


PROP. 2, PROBL 2; 
| rtet,, Froma pomnt proven A, todran 
- ", . @ right Mt AG, equal toaright 


line gen B C. 


Conflruftion Ti» «from A to C;the 
right line AC, upon 

which make Þ the equilateral rtiangle 
CAD, thenon the Center C , ar the 
diftanceB C, deſctibe < the Circle BE, 
C 3 and 


THE FIRST ELEMENT Lib.x, 


a) 2+ I» 
b) 3. pete 1. 


c) 15.d. 1. 


d) 1,aX-1, 


\and AC of the one , equal to two ſides E D,and DF, of tht 
| other , each (ide to bis correſpondent ſide , (that is, B A equi 


and 4 produce the ſide D C ro E, and . 
the Center D, ar the diſtance D E, < de. | | * 
_—_ the Circle ” wy — ny the 

, Sn, 0 ide D AtoG. Then I ſay,that the righe/® 
[ of AA S line AG, (drawn from the given _ 8 | 
: Dc *: A) iscqualto(the givenline)B C, 

: Pn *; Demonſtration Or the right lines DE 
1-4 * *}# and D G are fequal | 
N , ZE Therefore taking away the __ right 

% eee rnre lines D A and D C, there ſhall remaine © 
the equal right lines 8 AG and CE:F 
But C E is equal to CB: Therefore alſo A Gis equal ro CB. b 

Wherefore trom a point given A, 1s drawn a right line AG, equal toa® 
righr line givenB Cy Which was required to be done. | 

The poſition of the point A,in or without the given line B C doth varieſ®| Z 
the Caſe , bur yet there is alwayes the ſame Conſtruction and De | þ 
monſtration, £3. 

 $SCHOLIUM. 
The line A G may be taken equalto B C with the Compaſſes but in ſo doing ii 
anſwers to no Petition , 45 Proclus well obſerves. | 


PROP, 3. PROBL, 3. 


P 
a”® 
, 
.* 


rm oy . © Tho unequal right lines A 
% and BC, being given , to takes 
EC may from the preater BC, 4 
, right lme BE , equal to the tif 
ths, 0”, ſer A. 


Conſirs01 FRom the given point B, © draw the right line B D , equalto 

| the givenr: /-+ line A, and on the Center B, bat the diſtance 

B vn: the Circ'- D E: ThenlI ſay, that the part cut off is equal 
to A. 

Demonſtration FOr the r'ght line BE is equal to the right line BD © , and | 

BD is cqual ro A by Confiruction z Therefore, the part| 

cut off BE;is equal to the given line A 4 : Which was required to be done, | 


PROP. 4, THEOR. x. 
If tmo triangles BAC andEDF , bave two ſides BA 


> 


ED, and AC equal tt DF,) and the angle BAC, 
conteined by the equal right line of the one , be equal to 108] u1 
| angle 


—— 


OF EUCLIDE. 


| Lib. 1: ; 
angle E D F, conterned by the equat right lines of the other : The 
baſe alſo B G of the one , ſhall be 
equal ty the baſe EF of the other, 
and the one triangle B A C, ſballbe 
equal to the other triangle EDF, 
and” the other angles remaining , 
| ſball be equal to the other angles 

8 " remamng , the one to the other ; 
thatis, the anole ABC to the angle DEF , andthe angie 
ACB tothe angle D FE, by whub equal fades are ſubtended. 


DemonſirationF{Or the triangle ABC being put upon the triangle DEF, 

and the point A upon the point D, and the right line AB 
upon the right line D E the point B ſhall fall upon the point E, becauſe the 
right line A B, is cqual to the right line DE : Seeing therefore that the 
right line A B doth agree with the right line DE, andthe right line A C 


A. D 


ot 


with the rightline D F ; becauſe the angle B AC is equal to the angl 
E D F: Therefore, alſo the point C ſhall agree with the point F, where- 
fote alſo the baſe BC ſhall agree with the baſeE F. For if (B agreeing 


| with E, and C with F,) the baſe B C doth nor agree with the baſe E F: 
| Then two right lines ſhall include a Superficies, which is abſurd, There- 


fore the baſe B C, agrees with the baſe EF, andisequaltoit: Where- 


| fore the whole triangle ABC, ſhallagree with the whole triangle D E F; 


(for all the angles and ſides do agree) and is equalto it, and the remain- 
ing angles of the one , ſhall agree with the remaining angles of the other , 
and ſhall be equal the one to the other , v:z. the angle ABC tothe angle 
DEF, ſubtended by the equal fides AC andD F, and the angle A E B 
tothe angle DFE, fubeended by the equal ſides ABand DE, 


PROP. 5. THEOR. s. 


The angles ABC and ACB, 
whuh are at the baſe of T{oſce- 
les triangles ABC , are equal 
the one to the other , and the equal 


A. 


.D-: 


We 
£ 


4 6G 


right lines AB and AC ; being 
produted, (as toD and E,) the an- 


Con- t 


F £Y. gles CBD andBCE, that ire 
uner the baſe, are equal the one to the other. 


— 


| 


I — 


& 
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EEE 


| Conftruttzion {= any point as F be taken in the lineBD , and from the 
greater line AE, let the lefler A G, be taken equal to the 
b)1.pert. 1. | line AF, and > draw the right lines FC andG B. 


c) by Con. | Demonſtration Ecing that AFisequal <toAG,and AB to AC 4; There- 
d) by Supp. ore theſe two F A and AG are equal to theſe two G A 
and AB, the one to the other, and they contein a common angle F AG: 
©) 4 1: Therefore © the baſe F C is equal tothe baſe G B, and the tria nglc AFCis 
equal to the triangle AGB, and the remaining angles fhall be equal to 

the remaining angles , the one to the 

A. other, by which equal fides are ſubtend- 

| ed, thatis, ACFroABG, and AFC 

| toAGB, andbecauſe AF is equal to AG, 
f)3+ AX. I. : and ABtoA C. Therefore, BE ts equal f 
to C G4 and it is proved thatF C is 


| cqualtoG B: Therefore theſe wo BF 

Boom ==, C and F Care cqual to theſe two CG and 

#, - GB, the one to the other 5 and the an- 

Ben wha. gleBFCis cqual to the angle C GB, 

"IF "G , and they have one common baſe BC; 

8) 4-7+ D- *K Therefore 8 the triangle B F C ſhall be 


equal tothe triangle C GB, and there- 
maining angles of the one equal to the remaining angles of the other , the 
| one tothe other , by which.cqual ſides are ſubrended : Therefore the an- 
per BCiscqual to theangle GC B, and the angle BC F to the anglc 
CBG: And becauſe the whole angle A BG is equal to the whole angle 
ACF, of whichthe angle C B Giscqual toBCF; the remaining an- 
h)3. pet- 1- | gle AB C ſhallbe equal tothe remainingangle bACB, and they arc at 
; he Hade of the triaugle, andir is proved that the angles under rhe bale | 

FBC andG C Barcequal: Therefore the angles ABC and A C B,at| 
the baſe of Ifofceles Triangles are equal , &c, VVhich was to be-de- 
monſtrated. 


p 4 IM ee A - ©—_ 


COROLLARIE. 


From this Fifth Propoſition it alſo follaweth , that every equilateral triangles 
equiangled ,, that & toſay, that the three a 
gles of whatſoever equilateral triangle art | 

1 | 

A. equal ta one another : For let AB C bean 

| equilateral triangle : Therefore foraſmuch| 

45 the two fides AB and AC are equal, 

the two angles Band C , upon the baſe B C, 

ſhall be alſo equal, Likewiſe becauſe the tm 

ſides AB avd BC are equal , the two ar 
gles A and C upon the baſe AC. ſhall &| 
equal : Therefore the three angles A, By. 

» and C ſhall be equal: Which was to be de-| 

” monſirated, 0 


PROP. 
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PROP: 6 ;,/THE OR. ;; 


If tmo angles A B C and 
ACB, of a trumele ABC, br 
equal ty one another, the ſides A.B 
and A C ſubtending thoſe equal an- 
gles ſball be alſo equal to one 


another. 


Co-ſtruftion F;Or if they be unequal , one 
of chem ſhall be greater 
than the other ; Let A B theretore be the gteater, (if poſſible, ) and ler 
DB © be cut off, equal ro AC, and let D C be drawn, 


C 


Demonſtration gp Oraſmuch as D Bis equal to A C., and BC common, the 
| ſides D Band B Cot the triangle D BC , ſhall be e- 
qual to the two ſides A C and GB, of the Triangle ACB, cach fide to 
his correſpondent fide, and the angle ABC is cqualto the angle ACB 
by Suppolicion z Therefore Þ the baſe AB ſhall be equal to the baſe D C, 
and thewhole triangle DB C, equalto the whole triangle A C B, that 
is, the part equal to 1ts whole z which is abſurd , therefore AB ſhall nor 
be unequalto A C: Thereſore if two angles, &c. Which was to be de- 
tonſttared. IN SHE 
COROLLARIE. 
It follows from this Propofition , that every equiangled triangle (that ts to ( ay, dll 
whoſe angles are equal to one another, is equilateral ; for ſeeing it hath been demon- 


ſtrated , that the angles Band C being equal , the ſubtending ſides AB and AC 


| 


' - 


ſhall be alſo equal , it may be corcluded 11 the ſame marzer , that ſeerr [4 the angles 
AandR are equal , the ſubter.d:n.g fides AC a;d CB ſballle alſo equal , ani (« 
of the reſt : Therefore the three ſides ſhall te equal , ard therefore the triangle is 
equilateral, As in the pteceding Corollary of the Fifth Propoſition. 


PROP. 7. THEOR. 4. 
If [Wo right lines A C and 
/ ,D BC, arann from tht extremities 
ors 46 
' AB, of one and the ſant 
right line AB, do meet in a point 


at i A 


to the firſt , each lint to bis correſpondent line. 
w | 


— 


— a. 


" C, there cannot be dramn from the | 
ſane extremities A and B, to and- | 
ther print ; and on the ſame fide , two otber right limes equidl | 


| 


| 


nt Ms. th kad 


| 


> HERNE 
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a) 2+ 1, 


b) 4-I: 


— Dc} Qu. tw 
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THE FIRST ELEMENT 


(8) 5-7. 


h) 9. c.[: 
h) g. c. 1. 


I) 5.1: 


| figure, or as in the ſecond figure: Bur h the whole angle D CF is greater 


16 is moſt certain, thar from the point A, towards C, to another 
point as D , a line may be drawn equal ro AC , bur che line 
| drawn from Bto the ſame pointD , ſhall not be equal co BC : Like-| 
wiſe from B there may be drawn a line equal to BC , on the ſame 


ſide to ſome other point ; but the line drawn from A to the ſame point, 


fore a A D bedrawn cqual to AC, on 


CD F the ſame ſide, and let B D be joyned;! 


ACD ſhall be an Ifolcelcs triangle, 
AC and A D being equal by conſtrudti- | 
onÞ : Therefore the angle A C D ſhall 
' be equal to the angle C D A, on the baſe, 
B CD, Burt « the angle BCD islefle 
than theangle ACD, thepart then its 
whole, it © ſhall be therefore alſo lefſe than C D A, which is thewn tobe 
equalto ACD, and\therefore yer much leffe than the whole C DB: 
Bur if the line B D were alſo cqual te the line BC, the triangle BCD! 
would be an lloſceles triangle ; and rhertfore frhe angle B C D ſhould be 
equal to the angle C DB, onthe baſe CD. But BC D is ſhewn to be! 
much lefſe than C D B, it ſhould be then equal , and much lefſe, which 
is impoſſible : Therefore BD ſhall not be equal to BC, VV hich was 
to be demonſtrated. | | 
Andif from the point Brhere be drawn a line cqual toBC , to ſome| 
other point then C, and on the ſame fide, it will be ſhewn by the ſame 
reaſon, that the line drawn from the point A, to the ſame point , ſhall not 
be equal to A C. | | 
Otherwiſe, (if it be poſſible,) from the extremities A and B let there | 
be drawn A D and BD, to another point D, towards C , equal tothe firſt | 
A Cand BC, each to his correſpondent, to wit A D, equal ro AC, hs! 
ving theſame extremity A, and BD equal coBC, having the ſame cx-/ 
tremity B, and let D Cbe joyned; and if the point D be within the tri- 
angle, (as in the ſecond figure; ) Let A C and AD be prolonged dircaly 
towards E and F, as much as ſhall be expedient, 
Foraſmuch asthe line AD is put equalto A C, the angle E DC alone, 
ſhall be equalto DC BandBC F, taken for one only angle, 8 ſecing they | 
\are both'of them under the baſe DC, of thetriangle ADC in the firlt 


AL « P, A 


than theangle D C Balone , h tt.ewhole , than the part : Theretore the 


|-angle E'D C ſhallbe alſo greater than the angle D C B ; again ſeeing that | 
| the line BC is purcqual to the lineBD, the angle B C D alone ſhallbe 


|-equaltoEDCandEDB, taken for one only angle : Secing i that thele 
| angles BCD, EDC, andEDB, arcon the baſe D C of the triangle | 


| BDC : butwe haveſhewn thatthe angle E' D C isgreater than the an-| 


Bic B CD; Therefore the ſame angle E DC , ſhall be alfo greater than 


| theangleE DCandEDB, the part than the whole, which is impol 
| 


'fible : Therefore, If rwoz &c. Which was tobe demonſtrated, 
| COROLLARILE 


Hece it follows, that hating drawn twolines from the extremities of a right line | 


—_— 
ee 


— —_" —— 


L&:4 


T7: 


ſhall not be equal to A C: Let there. if 


t h=mDmrh bl 


| 
| 


Iſay, that BD cannot be equalto BC, 
for having drawn CD, the figure i 


—— — — — 
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16 i i manifeſt by ce aForegarng flqures . 


"WM PROP. 3. THEOR. 5. 


x DE and DF. 


Vl the baſe BC on the bale E F, the point C will agree wich the point F / 
ws BW *Sccing thar BCandE Faree ual , and the two right lines BAandC A 
ne | wi.lazree on the two others E and FD, Þ being equal to them, each 

i £9 his correſpondent, and the point A on the point D ; and therefore the 
MW anvle A hall be equal to the angle D. , otherwiſe they would meet roge- 
| ther in another point , which is impoſſible; - < Seeing that if two right 
| lines drawn from the extremities of another right line, do meet in one 
2 | point, &c. Therefore A ſhall be equalto D : Therefore, If two triangles, 
x. &c- VW hich was to be demonſtrared. 
4 COROLLAKRIE. 

T It may be gathered from this Propoſition that the other angles are alſo equal to 
ie, (WM the other angles, each to bis correſpondent , and the whole triangle, tothe whole ty;- 
ey angle; for ſeeing that the angle A , ws ſhenn ts be equal to the angle D, the ſides 


ro one and the ſame port , 45 AC and B C , if from the ſame extremities there 
he drawn two others, equal4o the tro firſt, each to hs correſpondent, on the (ame ſide, 
they nll meet to gether 142 one 44d the ſame pount » bring inclined the one to the other ,: 


If two triangles ABC , and 


| A D | | 
if DEF, have two fides AB and| © © | 
ef A C, equal to tmo fides DE and 
_ DF. each to his correſpondent | | 
HY » C E F | 


ke ſide , and the baſe B C be equal to 
nM the baſe EF, they ſhall alſo bave the angle A , conteined of thoſe 
::W ſides AB and A C, cqualtothe angle D, conteined of the ſides 


þ| Demos flration F7Or if it be underſtood that the triangle ABC be pur on 
che triangle D E F, to wit, the point Bon thepoint E, and 


4 ABadAC being equal to DEandDF, eath to his correſpondent , it follows 


er (| © that the trrangle is equal to the triangle , ard the other angles equal tothe other 


he | «- gles, each to bis correſpondent, 


PROP. 9. PROBL 4. 


equal parts. 


% ROE D 


To droude a even right lined anal BAC, into tu 


Conftruliion Bo. there be taken in theline AB, a point at pleaſureD, | 

| and from the greateſt line A C prolonged infinitely , ler 
+ there be cut off AE cqual to AD, and let D Ebedrawn, on which 
| Pw there be deſcribed thic equilateral trianzle DFE, and let AF be 
W dramn; I ſay that che an2zle b AC is divided into twocqual angles. 


Demon- 


a) 8c. {; 
b) 8. cl. 


C)7. I: 


d) 4-1. 


a... | 


THE FIRST ELEMENT Lib.'x, 


Eons 


C) 4+ Is 


Ay > as E A hath 
been raken equal wAD! 
and A Fis common , the two fides DA 
and AF are equal to the two ſides EA 
and AF, eachto his correſpondenrt,and 
che baſe D F equalto the baſe E F, being 
the ſides of an equilateral triangle ; © the 
angle D A F ſhall be equal to the angle 
EAF: and therefore the angle BAC 
ſhall be divided inco two cqual parts: | 
Therefore the tight lined angle , &c, 
Which was to be done, 

| 


10, PROBL, 5. 


——  — 
A COINS 


c To divide a terminated right 
FAY tne, pwn AB, into to equal} = 
#3 parts. 


"4 : . Conſtrutizen FYN AB = let there bede- 
1 : F Ofctived the equilateral - 
£ : % triangle ABC, and then Þ ler the an-W| ;,. 

A ; — yp plc AC B be divided in two equal part 
w_ y the right line CD : Ifay, that ABY| De 
is divided into two equal parts in the point D. 


Demorftration FOraſmuch as AC is cqual to CB, (they being the fide Y| «,, 

of an Equilateral triangle,) and C D is common, theF| ;,. 
two ſides AC and CD are cqual to the two fides B C and CD,F| ,. 
each to his correſpondent , and the angle A C D equal to the angleF| ,, 
B CD, by conſtrution ; wherefore the baſe A D © ſhall be equal torheY| 
baſeBD : Therefore A B ſhall be divided in two equal parts. Vhich 
was to be done. 


PROP, 11, PROBL. 6. 
On a groen r1ght line A B, and 


#:. from a groen point therein C , 
#-X draw a right line CF , at iltff 
; anoles. 
- Dez 
An_— _— Conftrution YN the part A Clet ther | 
D C E be taken any point , ® rig! 


D, then * let C E be taken equal t 
CD, then on DE let there be deſcribed the equilateral rriang* 
DF E; andletCFbe drawn ; ÞI fay that the ſame C F is at right ang 
to the line AB. E 


—— 
F 


q 


Lib. 1. oF EUCLIDE. 


——_— 


Demanſtratie? FOra ſmuchas CD is equal roCE, and C Fcomimion, the 

triangles DCF andEC F ſhall have the two ſides D C 
and C F equal to therwo tides E Cand CF, each ro his correſpondent , 
and the baſes DFandE F equal , being the ſides of an equilateral trian- 
le, the angles ar the point C thall be equal; rherctore both che one and 
che other,are right angles ©: Therefore C F ſhallbe ar right angles ro A B: 
Therefore on a right line, &c. Which was to be done; 


PROP. 12. PROBL. 7. 
On anmfuute right line oven 
AB , and from a given point 
C, which 1s not in 1t , to drawa 
$4 : perpendicular line CF. 
_- | by. - Conſtruftion B+ the contingent point 
F 


KY. ——— H be taken on the other 
AD "LE B fideof AB, and from the point C as 
"ove Tal a Center at the diſtance C H)let the cir- 

cle DE be deſcribed , cutting AB in 

the points Dand E , then let DE be divided into two equal parts in the 


point F, and letC F, C D, and CE be drawn; I fay that CF isaper- 
pendicular to A B. 


DemonſtratiosF;Oraſmuch asDFiscqualto EF. by Conftrucion , and 

FE C common , the two {ides D F and FC of the triangle 
DF C, are equal to the two fides EF and FC of the triangle EF C, 
cach to his correſpondent , and the baſe C D equal to the baſe CE, they 
being both drawn from the center C to the circumference, Þ the angles 
on borh ſides at the point F ſhall be equal , and © therefore both the one 
and the other, arc right angles : Theretore C F is a perpendicular drawn 
to AB: Which was to be done. 


PROP. 13, THEOR. 6. 

HYben a right line A B. falling 
on aright lime CD , maketh angles 
ABD andABC, either it makes 
two right angles, or two angles 
Þ D equal to two -r1ght angles. 


Demo;ſtratios {Or if the angle AB Dbeequal to AB C they *ſball be 
: both right angles, if itbe unequal, blet BE be drawn art 
right angles to C D; theretore EBD andE BC ſhall be right angles; 
Now foraſmuch as the two angles DB A and A BE care equal to the 
rizhr angle E BD, all che parrs taken together, to their whole, it d the 


common angle EBC beadded; hen, the three anzles DBA, ABE, | 
D >» i and : 


| 


ec) 10,def. 


a) 10-I, 


b) 8. i 
Cc) 10. def. 


a) 10. det. 


b) 11. t- -- 


C 9. C[. 
2 2c f. 


—— ——_—_—_ 


— - 


7 V —_—_— ——_—_— th 


CE rem 


——— 
—— 


and E B C fhlall be cqual co the rwo right angles DBEandEBC : Again 
foraſmuch as the angle ABC is equal to the two angles ABE ang 
E BC, the whole, toall his parts taken roverher, it you add the com. 


' mon DBA, the ttwoangles DB Aand A BC thall be cqual torhe three 


angles D BA, ABE, and EBC), bur thole three haie been ſhewn to 
be equal to two rightangles; therefore DBA and A B C ſhall be alf 


was to be demonſtrated. 


PROP. 14, THEOR. 7. 


a point therem C, there be dram 


| » FEREN _= —— he angles DC A and ACE, onbut 
"i, equal to tmo r1ght angle, 
thoſe right lines DC and CE , mull aireetly meet mub 


one another. 


| DemoyſtratiosFOr otherwiſe D C being prolonged towards E , would fal 

either above or below CE ; Let ir fall firſt of all abowe 
CE, (if poſſible, ) asin the poincF, in ſuch fort as D CF may be 
right line. 

Feraſmuch as the right line AC, falling on the right line DCE, 
makes the ewo angles DC Aand ACF, the ſame angles ſhall be right 
angles, or equal to two right angles. But the two angles D CA and 
ACE arecqualto two right angles, by Suppoſition; and ball the right 
angles are cqual to one another; therefore the two angles D C A and 


fore the common angle DCA , © there will remain AC F equal to 
ACE, the part toits whole 4, which is impoſſible. The ſame abſurd; 
ty will happen, if it ſhall be ſaid thatD C hike prolonged , doth fall 
belowCE , as in the point G ; therefore DC andE C ſhall meet ins 
dire& line, Therefore, &c. Which was to be demonſtrated. 


COROLLARIE I. 


1t follows from this Propoſition , that tmo right lines indirefily meeting will 
one anether , have 0t one and the ſame common ſegment , that 1s to ſay , one and 
the ſame part common 45 F C and E C, whith meet 1n.diretily in the potnt C yh 
line D C cannot be ſaid to be common to CEand CF; that x5 to ſay, that DC 
and C E. making aright line D C and C F will z0t alſo make a right line , fi 
otherwiſe, if asnel DCE, as DCF, were ar19ht line ;, (as we even now vemur 
ſtrated, ) the angle H CF ſhould be equal to the angle A CE. , the part to the wholt 
nbich i impoſsitle, | 


COROLLARIE II. 


It follows yet that two right lines meeting with one another indirefly in 4 certalt 
poin 


_————— 


bl — 
. 


THE FIRST ELEMENT Lib. 


equal to two right angles : Therefore when a right line, 8c, VV hich 


% If to a right lime AB, anda 


two r1ght lines D C and E C, mt 
gw from the ſame ſide , making the 


AC Fareequalto the twoangles DC Aand A CE, taking away there 


_ — OO 1 I Et nn a a ti 


w—_ Js i - Bs... =—_” Y. 


= WW, = _- 


 —— — — 


I ——— —e___———  — 


' tag prdlonged, would fall above C D, the ſame abſurdity as before muld foliow, 


| 


- 


Of EUCLIDE. 
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Lib. I, 


| point , if they be both pretor ged, the) mzſt of neceſ{it J cut one another , they berng 
| proloaged from the ſame part where they meet , 4s if the lines ECand FC, which 
| meet 14 the point C,, be prolozged, towit EC it nll fall direflly in the pormt D, 
| #5 hath Leen ſhemn; but if F Cb- alſo prolunged from the part of C, it will cut the 
line EC, prolongeldatD , that is toſay, it will fall a:der CD: for otherniſe F C 
ſhould fall oa C D ;, 41d therefore E C and F C ſhould have one and the fame com- 
mon ſegment , which ts ſherwn to be impoſſible, and if it ſhould be ſaid that F C he- 


tomtt , that the part ſhodl be equal toits whole, which ts 1mpoſ\ ible, 
PROP. 15, THEOR. 8. 


If two wobt lines AB and 
CD, av cut one andther in E, 
they ſball make the oppoſite angles 
at the bead equal to one another , 


AED#CEB, a1 AECY#BED. 


Demos{trationF;Oraſmuch as DE fallson A B , the two angles AE D and 
DE B ſhall be equal to two right angles; Again, foraſ- 


A. D 


C B 


| muchas BE fallson C D, the twoangles CEB andBED, a ſhall be e- 
; qual to two right angles, and all the right angles are equal toone ano- 
| ther: therefore the two angles AE Dand DE B, » ſhall be equal tothe 
two angles CE Band BE D; therefore if the comimon angle DE B be 


| taken away ; © there will remaine theangle AE D equaltoCE B: inlike 


manaer it may be ſhewn that the angle AE C is equal tothe angle DEB: 
Therefore, If two lines, &c, VWhich was to be demonſtrated. 


'COROLLARIE I. 


EUCLIDE gathers from the Demonſtration of this Theorem , (according 
to the opinion of Proclus) that two right lines cutting one another , do make four 


| angles equal to four right angles ;, for 3t hath been demonſtrated , that as well the 


two angles AE DandDEB , as the two angles AECand CE B, are equal to 
two right angles, by the 13*h, Therefore the angles conſtituted at the point E, are 
equivalent to twice two right angles, and therefore are equal to four 11ght angles, 


COROLLARIE IL 


By the ſame reaſon we may gather that all the angles conſtituted at one and 
the ſame poiat , are only equal to four right angles : For if from the point E 51 
the aforegoing Figure , there be drawn 45 many right lines as you pleaſe , the four 
angles conſtituted 17 the peint E. , ſhall be divided imtod;vers parts ; the which are 
equal to their whole , 4 taken together , therefore thoſe four being equal to four 

right angles, (by the firit Corollary) all ther parts taken together , ſhall be 
Likewiſe equal to four right angles z from whence it is manifeſt that every Space, con- 
ftituted in a Plain, about ſome point, 1s equivalent to four right angles , as is ma- 
nifeſt : foraſmuch as all the angles which may be conſtituted about that point, are 
equal to four right angles : Inlike manner, it is manifeſt that any number of lines 


equal to four right angles, 


PROP; 


* 
en. 


at pleaſure, mutually cutting oae another, will make the angles at the point of Sefion, | 


a) 13.1. 
b)1e.c-C. 
c) 3-C-[; 


d)Cor.3-t. | 


——_ 
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THE FIKST ELEMENT Lib. 1. 


2) 10» Is 


b) 2.I. 


C) IF» Is 


| d) 4-1» 


PIP 


f ) 15-pet- 


a) 16. pet. 
b) 4-c-[- 


c) I 3- pCt- 


— 


PROP. 16, THE OR. g. 
Of every triangle , 0s ABC, 


vs | 
<& one fue B C being prolonged, as ty 
D , zhe exterior angle ACD, is 
greater than either of the mteriur 
and oppoſite angles C AB or 
Nb CBA. 

Fe .G DemonſtrationuFOr let the fide A C be di- 
vided in two equal parts a 
in the point E, and by E let there be 

'drawnBEF; andletbE Fbe made equal to E B, and FC joyned, 
Foraſmuch as AE is equalto EC, andE Fto E B, by Conſtruftion, 
the two ſides AE and E Bof the triangle AE B, ſhall be equal to the two 
ſides C E and E Fot the triangle F E C,cach to his correſpondent, and the 
angles at the head E, conteined by thoſe equal ſides, © are equal ; the baſe 
A Bſhall be equal to the baſe 4 FC, andthe whole triangle tothe whole 


triangle, and che other angles cqual tothe other angles, each to his cor- 
| reſpondent , conteined by the ſame equal ſides; to wit, ECF equalto 


E AB: But the whole < AC D isgreater thanE CF, it ſhall be there- 
fore alſo- greater than its equal E AB: Inlike manner, having divided 
BC into two equal parts in the point E, and drawn AEF, in ſuch 
ſort as E F may be equal to E A and CF joyned, and the ſide Ac| 
prolonged to the point G , it will appear thar the exteriour angle 
BCG is greater than the interiour and oppolite angle ABC : and 
therefore A CD which is f equal toB CG, ſhall be allo greater than 
ABC: Therefore, Of every triangle one fide, &c. Which was tobe 


demonſtrated. 
PROP. 17. THE OR. 10. 


E) Of every triangle as A BC, 
two angles are leſſe than two right 
angles, after what manner (0 ever 
they be taken. 


eerpacanat ated Demonſtratzov FOr firſt of all the fide 
_ of f F; C being prolonged to, 
| the point ID. it will appear that the two 

angles ABCand ACB, are lefle than two right angles. 

Foraſmuch as the exteriour angle A C D is greater ® chan the oppoſite 
and interiour angle B, if the common angle A C B be added, Þ rhe two 
angles ACDandAC B, will be greater*than Band ACB; but ACB 
and A C D arecqual © co two right angles: Therefore Band AC B are 
leſſe chan ewo tight angles: Inlike manner, the ſide C A being prolonged 

ro 


—__——_ 


| 
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Zi 


F | cothe poiur E, itwill appear that CABandAB C are lefle than two 


righe angles, 8&c, I herctore, Of every triangle, &c. Which was to be 
demonſtrated, 


COROLLARIE L 


From theſe Demonſtrations , it follows alſo that every trtangle that hath one 
, 2 . I” 
anole exther 11ght or obtuſe , bath the other argles acute ; for ſeemg 1t is apparent 
that any two angles of ecery triangle are leſſe than two r1ght angles; it is neceſſary 
that if one angle be T19ht or obtuſe, that all the other angles be acute , otherwiſe two 
wwogles of ,a tr rarigle , ſhould be right ansles, or greater than tworight angles, 


COROLLARIE IL 


It follows alſo from this Propoſition , that if avight line make two une ual au- 

gles withanother right live , the one obtuſe , the other acute , that the perpendicu- 

lar line drawn from ary petnt thereof oz the other line , will fall on that ſide where 
the acute angle tf, * 

Le: AB with C D make twounequal angles, towit, ABD acute, and ABC ob- 

raft a,d from ayporntygs from Aet A D 

A A bedrawn perpendicular to C B: I ſay that 

Pl AD mnill ful oz the ſide of the acute angle 

: ABD, Otherwiſe, Let it fall (if poſi itt ) 

on the ſide of the obtuſe angle AB C, and 


AC B-of the triangle ABC, ſhall te 
# greater than two right angles , which is ab- 
B 1D fard., being they are 4leſſe than two right 


axgles, therefore the perpendicular drawn 


STYTYY . 
ry - © © ® 


COROLLANEISE IIL 


Likewiſe it is manifeſt from this Propoſition , that all the angles of an Equila- | 
teral triangle , and the mo angles 03 the baſe of an Iſoſceles triangle are acute :\ 
For. ſeeing that © any mo angles of an Equilateral triangle , and the 'tno'apper 
angles on the baſe of "an Iſoſceles triangle are equal to one another”; and 45 wel the 
firſt two f as the laſt tno , areleſſe than two 11ght axgles'; each of them ſhall beleſſe 
than a Tight angle that 15 to ſay, 1t ſhall be aczte , for if one of them were a r71ght or 


r12ht angles, 


_ Of every triangle , as AB C, the greateſt ſide A C, ſub- 
tenaeth the greateſt angle AB C. 
DemonſtrationFOr ſecing that AC is greater than A B, Jet * AD becur 


off equalto A B, and let BD be joyned, foraſmuch as AB 
and A D are equal, the two angles > A B D and AD B ſhall be equal ; but 


—— 


let it be AC, therefore the two angles , to | 
wit, the ebtuſe ABC , and the right angle | 


from the point A, 0n AB, ſhall nt fall on the fide of the obtuſe angle; therefore it + 
| ſhall fall on the ſide of the acute angle, 


obtuſe angle , the two ſhould be equal to two right angles , or greater than'two. 
| 
PROP. 18. THEOR. 21. | 


the extericr angle ADB is greater © than the interior and oppoſite | 
angle. 


d) 17- 1+ 


e) 5-1- 
f) 17-1- 


i IF IE « c—— = 


THE FIRST ELEMENT Lib-z, 


a) 5-1: 


b) 18. 1. 


| be greater than the angle A ; foraſmnch as the ſide AB, us put greater than the 


angle C : Therefore irs <qual ABD 
A ſhall be alſo greater than C : and there. 
fore the whole ABC yet much greate; 
than the angle C. By the ſame re. 
fon it will appear that che angle C j; 
reater than the angle A : Thereforg, 
f every triangle , &c. Which was tg 
be demonſtrated, 


COROLLARTIE. 
It follons from this Propoſition , that the 


three angles of a Scalenum triangle are unequal; 
For let the triangle ABC be a Scalenum , whoſe greateſt ſide let be AC, the leaf 
BC, audthemear AB; 7 ſay, that all the angles of that triangle are — 
For ſeeing that the fide AC # put greater than the ſide AB, by this Propoſitian 
the angle B ſhall be greater than the angle C , by the ſame reaſon, the angle C ſed 


fs ; 7 : Therefore the three angles are unequal : B the greateſt, C the mean,and A 
eaſt, 


PROP. 19, THEOR. 12. 
A Of every triangle ABC , th 
greateſt angle B 15 ſubtended by th 
greateſt fide AC, (AC greatr 
than AB.) 


Demonſtration gyaOr if it be denied , it ſhall 
\ F be equal, or lefle : if equal, 


the angle B z ſhall be equal ro the angle C, 
\ 5 Which isabſurd for B is put greater than 

C, if the fide AC be ſaid to be lefle than 
AB; the angle B ſubtended of the leaſt fide A C fhall be lefſerhan 
the angle C : ſubtended of the greateſt ſide A B Þ, which is yet more ab- 
ſurd: for the gy Bis greater than the angle C , by ſuppoſition ; There- 
fore the {ide A C ſhall be greater than A B: Likewiſe it will appear, that 
che fide AC is greater than the fide BC, putting the angle B greater 
than the angle A: Therefore, Of every triangle, &c. VV hich was to be 


demonſtrated. 
COROLLARIE, 


From this Propoſition it follows, that of all the 
* . right lines drawn from one and the ſame pornt 

01.4 _—_ ine , thatline which is perpendicular, 
i theleaſt. 

For, Let the lives AB, AG, and A C, 
in the firſt triangle , be drawn from the point Ay 
01 the line BC , of whichlet A G be perpt®- 
dicular to BC: Tſay,that AG 4s the leaſt : 
For ſeeing that 11 the trianale A BG, tt 
two angles AGB and ABG are <leſſe 11 


two r19ht angles, and AGB is a right axgle 


BG 


— — 


f 
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ABG ſhall beleſſe than aright aagle ;, that is to ſay acute z, therefore 4 AB ſhall be 

yeater than A G z and in this manner , it might be ddmonfrated that each of the 
[es in the other triangle, namely, the triangle DE F, ss greater than the per- 
pendicular D H : Therefore the perpendicular A G ſball be the leaſt, 


PROP. 20. THEOR. 13. 

D Of every triangle as A BC,two 
5 fidesare preater thanthe other ; af- 
ter what manner ſoever they be taken 
(hat is, B A and AC taken toge- 
ther , are greater than BC ; like- 
miſe A Cand CB are greater than 
AB; and laſtly, AB and BC ate 


B 


greater than AC. 


Demonſtration [, Er the fide B Abe prolonged towards D, © m ſuch ſortas 

A D may be pur equal roAC, andler C Dbe drawn : 
Foraſmuch as the two ſides A D and A C are made equal , the two an- 
gles Þ on the baſe CD, towitD, and ACD), ſhall be equal: bur the 
angleBC Dc isgreater than the angle ACD, ir ſhall be theretore alſo 
greater than D; therefore in the triangle B C D the fide'BD oppoſite 
d tothe greatelt angle B C D, ſhall be greater than the fideBC , oppo- 
fice to the leaſt angle D , bur the fide BD is equal to the two ſides A C 
and AB: (tor ſceingthar A Dis equal toA C, if the common fide < AB 
| be added, the whole B A D ſhall be equal to A C and AB:) therefore 
| the two ſides A Band AC together, ſhall be greater than the other ſide 
CB: Inlike manner , it may be demonſtrated, that two ſides (which you 
pleaſe,) of any triangle, are greater rhan the other fide: Therefore, Of 
every triangle, &c, VVhich was to be demonſtrated. 


PROP. 21. THEOR. 14. 

If on one of the ſides B C of a tri- 
anzle ABC, and from the extrenites 
B and C , are aram two right lines 
BD and C D nithm , meeting 1nd 
point D, tboſe lines BD and CD ſball 
be le(ſe than the two other ſides B A and 
CA of the trianole BAC: But they 


Jball COLE In a g1CALET angle , (tbe anole BDC 25 greater 
than tbe angle BAC. | 


BE le 


E De- 


ee 
. 
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d) 19, 1. 


a) 2:1, 
b) 5. r- 
c) wh "MF # 
d) 19: t. 


e) 2. Cl. 
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THE FIKST ELEMENT Lib. 


a) 20, I, 


b) 4: cf. 


C) 20. I. 
d) 4+ C1. 


C) 16+ I. 


a) 3-1: 


—— — 
( 


| DemosſirationF{Or let B Dbe prolonged to the point E of the fide AC. 


<— 


foraſmuch as in the triangle BAE, the rwo ſides B A and 

AE, zaregreater than the other BE, if the common ſide CE bead. 
ded , Þ the {ides B A and A C thall be greater than the fides BE 
and EC. | 
Again, foraſmuch as, in the triangle CE D, the two fides CE and 
ED are < greater than the other C D,it the common fide D Bbe added,thy 
rwo fides CE andE B, 4thall be greater thanCD and DB; bur BA 
and AC have been ſhewn to be greater than BE and E C; therefore 
BAand AC ſhallbe yer greater than BD and CD , which was in the 
firſt place propoſed. | 
Secondly , foraſmuch as the exterior angleB D C is« greater than the 
interior angle D.E C, and the ſame DEC is greater than BAC, the 
angle BDC ſhall be much grearer than the angle B AC: which was li 
in the ſecond place propoſed : Therefore , It on one of the (ides, & WM] .. 
Which was to be makes, | : 


PROP. 22. PROBL. 8. E|-» 
Of three right lines FK,GK, n 


ma | 
prnm—rnrm—— 
=o awF G, equal to three gon G 
— right lanes, A,B, and C ; to 0k 
2 % enre,, | : 
KL 7 6. ſaute a triangle F GK : But tiv 
: S Ff* of them, after what manner ſoeot 
.. "WS FL they are taken , ought ts be preatt 


than the other ; foraſmuch as i 
every triangle, two ſudes after what manner ſoever they be taken 


are greater than the other fide.” | 


Conſtrution F Er there be taken ſome right line, as DE , prolonged in- 
finitely towards E, and of the ſaid line DE. Let there be ts F 

ken D F equal to = Aand FG equalroB; and laſtly GE equaltoC , and 

from the point Fas a center ar the ſpace F D. Letthe circle D K be de- [ps 

ſcribed againe from the center G, and with rhe ſpace or diſtance GE,W 


| tet the circle E Kbedeſcribed; and let F K and GK be drawn : I ſay,that | (ani 


cthetriangle F G K is made of three lines equal to the three given line ba| 
A, B, and C. 


Demonſtration FOraſmuch as the pointF is the center of the circle D K, 
the line ÞF K ſhall be <qualrco FD , by the conſtruction; © z,.. 
therefore F K and A ſhall be © equal to one another : Again, foraſmuch W 1 
as G is the center of the circle E K , the line G K ſhall be equal to GE) "i 
by the ſame reaſon : Bur the line C is equal ro GE by the conſtruction: Wl 1 
rherefore G K and C ſhall be equal, and FG is taken equal to B: There W 
fore the three rightlines FK, FG, andG K, arecqual tothe chree gr Wl |... 
ven right lines A, B, and C, &c. Which was tobe done. oROf 


oY . Lib. OF EUCLIDE. 35 
. PROP. 23. PROBL. 9. | 
d . 4 , RE \. 
| To a given rigbt line AB, mid 
pl alt 4 point therem A , to conltitute 
p a right lined angle FAG, equal 
Y to a groen right lined angle D CE. 
e 
e| Conſtruttion LE- the contingent points C 
. and Ebe taken in both the 

e | A: l B -. one and the other lines D CandDE; 
ie G and let C E be drawn; then of three 
5 WF | lines equal to the right lines D C,, CE, andE D, = let there be conſtitu- |a) 22-1. 
CW | red therriangle AFG ; in ſuch ſort, as AF be pur equalto DC, FGto 

E| DE, and A GtoCE. 

| Demorflration FPOraſmuch then as the two fides AFand AG of thetri- 
7 angle AFG, areequa! to the two ſides CDand CE, of 

'W| chetriangleCDE, cach to his correſpondent , and the baſe F G equal 
1Þ} tothe baſeE D the angle FAG ſhall be Þ equal to the angle CDE: [b)8. 1. 


Therefore to a given right line, &c. Which was to be done. 


PROP. 24 THEOR, rs. | 
If two trian- 


D 1 
A 
[i j F. ples ABC, and 
q | V: DEF, bave two 
eh * ſides AB and AC 
| 


\ wy equal to two ſides 
0 = _ 


each to his corre- 


B 


| | 
& | ſponaent , and the angle A conteined of thoſe equal fides A B 
ha fl and A C , greater than the angle E DF , they ſball have the 


| baſe B C greater than the baſe EF. 


| Demorſtration FOr ſecing that the angle A is greater than the; angle 


T | ; EDF; atthe line E'D, and ata point therein D, let there 
Is | be conſtituted the angle «EDG, equaltothe angle A; and let D Gbe 


'E taken, equal to 'one of the two A C or D F; and let EG and FGbe 
WW drawn: Foraſmuch then as- the triangles ABC and 'E DG havethe 


F | correſpondent, and the angle A, equaltotheangleEDG, contcined of 
= WI the ſame equal ſides, b the baſe B C ſhall be equal to the baſe E G: Again, 


5 RES E 3 for- | 


: | two ides ABand AC equal ro the two fides DE and DG eachrto his | 


_ Wy i. 


F > Om 
—_— — P_ 
f 


_—c__—_ 
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- 1 
| foraſmuch as I) G is equal to DF , thetriangleD GF is an Ifoſceles ri.\ff | Þ 
c)9.c.l. | angle: and therefore © the rwo angles DG F and D FG, onthe baſe,| | 
d) 19. 1. ſhallbecqual: Burtheangle DGF is 4 greater than the angle EGF, | 
| thereforc D FG equal thereto , ſhall be alſo greater than EGF, and 
therefore the whole EF G, yer greater than EGF: Therefore in the 
triangleE FG the fide E G which doth ſubtend op angle E FG, 
ſhall be greater than EF, which ſubtendeth the leſſer angle E GF : But 
- C is ſhewn to be equal to E G: Therefore B C ſhall be alſo greater 
| than EF. | 
©) 4-1, Secondly, Letthe baſe E GfallonEF, it < ſhall be equal tothe baſe 
| BC z asbefore; butE G is greater than F E, the whole than part there- 
'f)g.c.f. | of: Therefore BC f ſhall be alſo greaterthan E F, | 
| A. D 
I 
| | $1 
7.20 E FP GE G al 
| Laſtly, let EG fall under EF, foraſmuch as the two ſides D G and! gi 
g)21-1, | andEG are 8greater than the two ſides DF andFE, andDF is made; 
h)s.c.f, | equaltoDG\, htaking away rhe equal fides D G and D F, there will re-| ba 
| maine E Flefſe chanE Gor BC, which we have ſhewn to be equal to, 
E.G : Therefore, If rwotriangles, &c. Which was to be demonſtrated, | al 
PROP. 25. THEOR. 16. | aw 
2 If two triangles ABCY| © 
Y and DEF , bave tmo ſults 
| | 
ABandAC, rqual 10 ti 
fdes DEAand DF , each ii 
\\ h1s correſpondent , and tha 
they bave the baſe B C preatr 
BF TYNE F than the baſe EF, they mill 
have the angle A , conteined by the ſame equal right Imes AB 
and A C, greater than the angle D, conteined by the equal right | 
lines DEand DF. [4 
Denznftration FOr if A were not greater , it ſhould be equal or lefſe , if i} | E 
| | ad; equal, thefides AB and AC being equal to the two fides || D 
a) 4. 1+ DEandDF, eachto his correſpondent ; © the baſe BC ſhould be equal | ;N 
tothe baſe EF, which isabſurd , for BC is pur greater than E F : If leſle, 
| ABand AC being equal ro DE and E F, each to his correſpondent; 
b) 24.1. | BC ſhould be > lefſe than E F , which is more abſurd, for ir is yo | ſic 
Y; 


PS "I —_ GC 


1/8; Lib. 1+ OF EUCLIDE. 27 - 
ti. by fuppofition : Therefore fecing that ir cannot be either equal, or 


& kfſe, ir ſhall be greater . Therctore, If ewo triangles, &c, Which 
F. was to be demonſtrated, 


" PROP. 26. THEOR. 27. 
x. If tmo triangles | 


Jut D 
Fj | ABC, and DEF, 


bave two angles B aud 
C , equal to two an- | 
gles E., and DFE, 

*\ each to bis correſpon- | 
B——cE——F F ant, anda fide equal | 
to a fide ; that 13 to ſay, either B C equal to EF , that which 1s 
adjacent to thoſe equal angles Band C,or viſe AB and DE,that 
nd! wbach ſubtendeth one of theſe equal angles C and D F E,they mill 
re || have the otber ſides A C and C B, equalto the other fides DF | 
6 and F E, each to his correſpondent, and the other angle A, equa | 
Bl ta the uther angle D. 


| Demonftration F,Or if A Bbenor cqualtoDE , one of them ſhallbe great- 
C er, which let be DE, (if poffible,) from which ler G E | 
yl becur off * equal ro AB, andle: GF be drawn; Foraſmuch as z the twg | a) 3-1. 

Bl fides AB and BCc<t therriangte ABC , are cqual tothe two fides G | | 


m8} and E F of che triangle GE F, each to his corxeſpondept, and the angle 
Bequal to the angle E, by fuppofiriony the bafe > G F ſballbe equal ta the | b) 4: 7 
| baſe AC, andall the triangte GE F, equaltoallcherriangle ABC , an 
theangle G F E cqual co the angle C ; burche angle D F FE, is equal to the 

al angle C by ſuppolition ; theretore the angle G F E ſhall be in like manner | 
7 equalto the angle DFE , the part ro its whole, which is abſurd : rhere- 

" | fore the fide A B is not equal to DE : Therefore ſeeing that the two ſides | 
wl  ABand BC arecqualto the two fides DE and EF, each to his corre- | 
| ſpondent, and rhe angles B and E conteined of thoſe ſides, allo cqual , 
B | the baſe © AC ſhall be equal rothe baſe DF, and the other angles A and |c) 4-1: | 
h || allvequal , which was propoſed. | 
vl Secondly, Ler the ſides A BandDE, ſubtending the equal angles C 
and DFE, becqual I ſay again; thattheorher fides AC and C Bare 

| equal ro the other fides DF and FE ,each to his correſpondent, BC to 

#8| EF, and ACto DF, and the ogber angle A equal to the other angle 
les #4 Dy Forit BC benotequalrgE F: Ler one of them, towit EF, ba cho | 
1al | _— from 4 whuch lec E H be taken , equal to B C, and let DH be | d)3-?- 
awn, | | : 9 
ut; Foraſmuch then as the two ſides AB and BC, ate equal tathe two 
cer |} | fides DEand EH, and the anzles B and E conteined of them , being put | 


by On equet; 


- — Md 


”—— 


— 
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— 


equal, the baſe is equal to the baſe , andthe angle DHE © equal tothe 
angle C : therefore the angle DHE ſhall be equal to the ſame angle 
DF E, theexterior angle to its interior and oppoſite angle , which js 
f abſurd. Therefore B C is not unequal ro E F : Therefore by the fourth 
Propoſition of this Book it may be gathered as before , thatthe two other 
ſides, are equal to the two other, and the other angle tothe other angle, 
Therefore , If two triangles, &c. Which was to be demonſtrated, 


COROLLARTIE. 


It iseaſie to gather from this Propoſition , that the whole triangle 1s equal to the 
whole triangle , for by conſequence, 45 the woſides AB and BC are equal to the tm 
DE an4E F, each tohis correſpondent, cont exning thoſe equal axgles, the whole tr; 
angle is alſo equal to the whale triangle, which bath been already demonſtrated. 


E 


PROP. 27, THEOR, 18. 
If aright tine E F , falling d 
two other r1ht lines A Band CD, 

Wy makes the alternate angles A GH 
A323 and G HD, equal to one another; 
* $T » thoſe r1ght lines AB and CD, ſhall 

/H D be parallel to one another. | 
- Demonſtration Or it they be not paral 
lel, they being infinireh' 

prolonged on both parts , they will meet cither on the part of A C or df 
B D, otherwiſe they ſhall be parallels; Lerthem meet then (if poſſible,) 
on the partof BD, as in the pointI; and ſo GIH ſhall be a triangle, 
whoſe exterior angle 2 AGH ſhall begreater than the interior and oppo- 
fiteGHD, which is abſurd , for A GH is equal to GH D, by Suppoliti- 
on: Therefore A Band C D ſhall net meet, and Þ therefore they ſhall be 
parallels: Inlike manner , it might be demonſtrated alſo that they can 
never meet on the partof AC : Therefore, If a right line, &c. Which 


was to be demonſtrated. 


% 
—— 


PROP. 28. THE OR. 19. 
If a right le E F falling m 


E: gots 
wy J@ 6 Imoright lines ABand CD , duth 
kit "* 5 make the exterur angle AGE, 

Ny qual tothe interior and oppuſit 


4. -2036 2 angle GH C , and on the (amt 
part ,: or. the mtervor angles on the ſame part, AGH and 
CH G, equal to two r1ght angles ; thoſe right lines AB and 
C D /ball be parallel to one another. 


Demon- | | 


T—_ 
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DeaonſtratiouF7Ora ſmuch as the angle GHC iscqual to the angle EG A 
by ſuppoſition ; and rhar the angle B G H * is cqualto the 
ſame angle E G A, being both oppoſites at the head G , the two angles 
BGHandG HC, wuich arc altcrnate and oppoſite angles , Þ ſhall be 
alſo equal to one another : Therefore © A,B and C D ſhall be parallel to 
one another. | | 
[Secondly , If EF falling on AB and -C 1) doe make the interior 
angles, and on the ſame part; to wit AGH and CHG, equal to two 
right angles : 1 ſay, that A Band CD are allo parallel : For ſeeing that 
AGEandAG Hd4 are equal to two right angles, and that the interior 
angles AG Hand CHG are pur equal to two right angles, the angles 
AGEand AG H ſhall be equal rothe two angles AG H and CH Gz ta- 
king away therefore the common angle A G H , there will remaine the 
exterior angle , equal to the interior and oppolite angle on the ſame part 
GHC: Therefore A B and C D ſhall be parallels by the firſt part of this 


Propoſition: Therefore, If a right line,&c. VV hich was to be demonſtrated, | 


PROP. 29. THEOR. 20, 


If a 1ght line E F doth fallun 

wF kl right þ 4 

Ne ng tov parallet right lines AB ang 

err ye WAY CD, 2# mill make tbe alternate 

C Wh. 

HB F angles AGH and DHG equal to 

one anotbex , and the exterior angle 

E GB, egualto 1s interior and oppoſite angle GH D,and on the 

ſame part ; and the two interior angles BGH and GHD, 
and on the ſame part, equatto two right anzles. 


Demoiſtration For it chey be not equal, let the one of them, to wit A GH, 

be the greatcr, foraſmuch then as the angle AGH is 
greater than the angle DHG, if the common angle BGH be added, 
a the two angles AG HandB GH, ſhall be greater than the two angles 
BGHand DH Gy; butthe two angles AGH and BGH Þ are equal to 
ewo rightangles: Therefore BGH and DHG ſhall be lefſe than two 
rightanzles, thErefore A B and C D ſhall notbe parallels, © which is ab- 
lurd : forthar they are pur parallels: Therefore the angle AGH is not 
greater than the angle DHG , and therefore is equal thereto; if it were 
ſaid tobe lefle, the fame abſurdity would happen. 

Secondly, 1 ſay char cheexterior angle E G Bis equal to its interior and 
oppolite angle , and on the ſame part GH D: Foraſmuch as the angle 
G HD is ſhewn to be equal to the angle A GH, and rhatthe angle EG B 
is 4 equal co the fame anzle AGH, the angles E G Band G HD ſhall 
*be equal ro one another , and fo ir may be ſhewntharE GA is equal 
toGHEC. | 

Thirdly, I ſay that the two interior an2Jes, andon the ſame pait, BG H 
and G H D. are equal to two right angles, 


pI 


a)15:t. 


b) 1c. (. 
C) 27+ 13 


d) 13: 1: 


3- Cf. 


— 


a) 4.c. 1. 
b) I 3. I's 


c) ti.c; 


For * 


| 
| 
| 


| 
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f)3.c.C. 'GHD , if the common angle BGH beadded; frtherwoangles BG H 
g) 13- pete 


FELINE 


hb) I,C. L 


| ©) 27+ 1+ 


For ſecing that the exterior angle EGB is ſhewn to be equal tg 


and G H D ſhall be equal to the ewo angles EGB and BGH ; #*but 
EGB and BGH are equal to two right angles : Therefore B G H and 
G HD ſhall be alſs equal ro two right angles , by the ſame reaſon, the 
rwo angles AGH aud GH C will appear to be cqual to two right angles; 
Therefore, &c. Which was to be demonſtrated. 
Otherwiſe, Let A Band C D be parallels: I ſay that che alternate an. 
Y oles AGHandHGD atecqual to one 
another: If it be not fo, the one of them 
ſhall be the greater : Ler then AG Hbe 


E 
7 Wl Ss — the greater (if poſſible,) Wheretore 
bin By tee adding the angle H G B, the two angles 
C= AP: HGB and DHGihallbeleſſe thanthe 
MM two angles HGB and AGH ; bw 
HGB and AGH areequivalent to two 
right angles;therefore H G Band D HG 
ſhall be leſle than two right angles , therefore A Band CD ſhall nor be 
parallel, which is contrary to Suppoſition : Therefore the angle A GH 
is equal ro the angle G H D. 
Secondly, The exterior angleE G B is equal to the interior and oppo- 
fire angic , andot the ſamepartGH Dy, for the angle EGB isequalto 
theangleA GH, and the angle G HD is ſhewn to be equal to the angle 
AGH: Therefore the angle EG B ſhall be equal tothe angle GH D., the 
exterior to the interior angle, 
Laſtly, The two interior angles, and on the ſame part, BGH and 
GH D are cqualto two rightangles : For ſecing that the angle E GB is 
ſhewn to be equal to the angle GHD, if the angle BG H be added to 
each of them, the two angles GH D and B G D ſhall be equal to the two 
angles EGBandBGH: But the angles E GBand BGH are equal to 
ewo right angles ; therefore the angles BGH and DHG ſhall be alſo 
equal to two right angles : VWhich was to be demonſtrated. 


PROP. zo. THEOR, 21. 
Ly The right hnes AB and CD, 
[ parallel to one and the ſame right 


E —F 
RE another. , 


ting the ſame right lines 

in the points I, K, and L, foraſmuchas 

\the rightline GH doth fall onthe parallels ABandE F, theangle AIK 

ſhall be equal 2 to the alrernate angle FKI; Again , foraſmuch as GH 

falls onthe paralleis CDandEF, the angle D L K thall be <qual ro the 

angle I K F, rhe interior, to the exterior angle , or the exterior to the inte- 

rior and oppoſite on rhe ſame part But AIKis equal to the ſame I K F; 

thereſore AIK band D L K ſhall be equal ro ohe another , which being 

alternare angles, ©thelines ABand C D ſhall be parallel to one another : 
Therefore, The right lines, &c, Which was to be demouſtrated. 


PROP. 


ineEF , are alſo paralkl to on \þ 


C . D Demonfirati Et GH be drawn , cut- | 
n/ ft on] E Cc Ur 5 


i I rn ere es 


' 


= 


| 
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PROP. zz. PROBL 10. 


| From 4a given point A, to 

[2 _ E drama right lme parallel to a gt- 
Fa ven rigbt line BC. 

Yet C Con(rufizon © Er the contingent point 

| - f | FIN taken in the given 


| fineBC, and let A D bedrawn, making any angle at pleaſure wich B C 

| as the angle ADC, and inthe point A of thegiven right line A D, let 
there be conſtituted the 2 right lined angle F A D, equal tothe yu right 
lined anzle ADC, and let F A beprolonged direfly rowards E. 


DemonſtratiosF;Oraſmuch as the two alternate angleg.FAD and CDA 
are equal by conſtruction, the line AF Þ ſhall be parallel 
toBC, and drawn from the given point A. Which was to be done. 


PROP. 32. THEOR. 32. 


| Of every triangle, 48 ABC, 
one of the fides BC being prolong- 
ed, the exterior angle ACD 1; 
/ equal to the two interior and oppo- 
Wi fute angles A and B , and the 
| three mterior angles A, B, and 
C AC B, of any triangle , are equal 
to two right angles. 


So 


Confiruftion I: the point C let CE be drawn parallel to | 


| Demonſtration FEOraſmuch as AC doth fall on the parallels A Band C E, | 


the alrernate angles: Aand A CE are cqual; Again, for- 
aſmuch as B D*falls on the Parallels AB and CE, the angles B and 
| E CD ſhall be equal, the exterior angle to the interior and oppoſite an- 
| gleon the ſame part : Therefore the two anyles ACE and E CD; that 
15 to ſay, the whole A C D thall be equal tothe tweangles A and B, the 
exterior angle to the two interior and oppoſite angles z VVhich was 
propoſed, 
|; decondly, I fay that the three interior angles of the ſame triangle 
| ABC; towit, A, B,and A C B, are equal to tworight angles. 
\ . Foraſmuch as Aand B are equal to the-angle AC D, ashath been 
| ſhewn , if the common angle ACBbeadded, the three angles < A, B, 
| andACB, ſhall be equal ro the two angles ACB and A CD; but the 
| 


| woangles ACB and ACD are equal rotwo 4 right angles ; therefore 
F 


5 00A VOENEI | the 


2) 23+ I. 


b) 27+ Is 


— —— 


©) 32+ Is 


ft) 32. Is 


$) 33+ I. 


COROLLARIE I. 


From this 32 Propoſition may be gathered that the three angles of any triangl 
| taken together, are equal to three ar.gles taken together, of ay other triangle # 


e to two right angles, Therefore if two angles of one tr1a- le are equal to two ang, 
| of another triangle, the third angle of the one ſhall be alſo equal to the third angl 
of the other, Therefore if two angles of one triangle are equal to two angles of u; 
ther triangle , each to. bus correſpondent , the other angle of the one ſhal be equi 
to the other angle of the other , and thoſe triangles ſhall be equiargled, 


CORROLLARIE IL, 


It is alfo evident , that un every Iſoſceles triargle , whoſe angle conteined of i 
equal ſides is 4 14ght angle , that each of the other angles nhich are on the baſe ty 
| balf of aright angle , for both of them together do conſtitute a right angle : * St, 
the three angles are equal to two right augles , and that the third argle is put, 
right angle , therefore (eetng that the two remaining angles are equal to one 
ther , each of them ſhall be the half of a right argle : But if the angle contein 
of the equal ſides be obtuſe , each of the other a»gles ſhall be leſſe than half | 
right angle , and the two angles together , leſſe than a right angle; If laſt, 
the aboue mentioned angle be acnte , each of the other angles ſhall be greater tju 
half 4 right angle: foraſmuch 45 the two together , are greater than @ right an 


COROLLARIE. IL 


It ts likewiſe manifeſt , that each angle of an equilateral triangle , # the tn 
third parts of a right angle , for the two right axgles , 8 towbich the three anglut 
an equilateral triangle are equal, being druided into three angles , do make eal 
angle the two third parts of a right angle, 


COROLLARIE IV. 


It is alſo evident , that if a perpendicular line be drawn from one of the w 
| gles of an equilateral triangle on the oppoſite ſide there will be conſtituted two Su 
| Lene irons an each of which ſhall have the angle adjacent to the perpendiculy 
| aright angle , another ſhall be the two thirds of a right angle, towit , thatwhid 
is alſo an angle of the equilateral triangle : Laſtly, the other angle ſhall be th 
third part of a right angle. 


PROP. 33. THEOR. 23. 
0 The right lines B D and AC, 
which poyn togetber two right tint 


BA and D C equal and paralle 
and on the ſame part , the ant 
r1ebt lines B D and A C are in lik 


S 


DE 


manner equal and parallel, 
Dt- 


aſmuch as the three angles of the one, 45 the three angles of the other , are To | 


£4 
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lels B Aand C D, * the alternate angles B ADand AD C 
ſhall be equal co one another , and foraſmuch as B A is equal ro D C by 
| ſupooſition , and A D common, the rwo ſides B A'and A Dot the triangle 
| ABD hall be equal to the rwo (ides D C and D A of the triangle 
"Y' DCA, each to his correſpondent, and theangle BA D cqual tothe an- 

| gle CDA conteined of rinoſe cqual ſides, the baſe Þ B D ſhall becqual 
MW fo the baſe AC , and the whole triangle AB D ſhall be equal to the 

| wholle triangle D C A, and the other angles cqual ro the other angles, 
each to its correſpondent z to wit, C equal to B, and DAC equal ro 
BDA, which being alternate angles , < the lines B Dand AC hall be 
| parallel: Bur they are alſo ſhewn to be equal : Therefore they thall be 
equal and parallel: Tnercfore, &c. VV hich was to be demonſtrated. 


"0 : PROP. 34. THEOR. 24. 


In Parallelograms the oppoſite 
ſides AB andCD , and the oppo- 


equal to one another , and their 
Diameter AD aoth droute them 


J C 


tnto two equal parts. 


Depposſlration F{Or let A D be drawn, foraſmuch as AD falls on the paral- 


ſue angles DBAamdACB, are 


Demonſtration F7Or ſeeing that B A and D Care parallels, and that A D 


falleth on them, ® the alternate angles BA Dand ADC 
are equal to one another ; Again, ſecingthar BD and AC are parallels, 
the alcernate angles BD AandC AD are alſo equal: Theretore ſeeing 
that the twoangles B A Dand BD A of thetriangle ABD, are equal to 
the twoanglesC ADand CD A ofthe triangle ACD, eachto his cor- 
reſpondent , an4 the fide adjacent to thole equal angles, common to both 
the triangles , bche two ſides BD and BA, ſhall be equal to the two 
other ſides DCand AC, each to his correſpondent: to wit, B A equal 
to its oppoſite DC, and BD equal to its oppoſite AC; and the angle B 
equalcorhe angle C: And foraſmuch as the rwo angles at the point A 
are ſhewn to be equal to the two angles at the point D, the whole angle 
A ſhall be equal to its oppofice and whole angle D : Therefore the fides 
and the angles oppoſite to one another, are equal. | 
U) But foraſmuch as in che triangle ABD and DCA , the two ſides 
BAand BD acre equal to the rwo ſides CD and CA , each to its corre- 
{pondent, and the angles Band C, conteined of thoſe ſides, are equal, 
as hath been. ſhewn, <the whole triangle B AD ſhall be equal to che 
whole triangle A C D : Therefore the Diameter doth divide the Paralle- 
lozram into two equal parts: Therefore the fides and the angles, &c, 
Which was to be demonſtrated. 


COROL- 


a) 29: 1. 


D) 4: 1. 


Cc) 27: Is 


a) 29. t. 


b) 36. 1» 


C) 4-t- 


— Te re erence - 


—— 
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COROLLARIE, L 


From this Propoſition may be in the firſt place gathered , that every quadri. 
lateral or four ſided figure , nhich bath the oppoſite ſicles equal , 1s a Paralelogram, 
for the two ſides BD anda B A being equal to ACand CD, each to his corre. 
ſpondent , ard the baſe A D common, the angles Band C ſhall be eq wal , ard the 
two other angles alſo ſhall be equal to the two other angles , each to h1s correſpondent; 


ſo all the alternate a-gles which are at the points A and D, ſhall be equal to ore an 
ther : Therefore the figure ſhall be a Parallelogram , all the ſides being Parallels. 


It follows alſo, that every four ſided figure which hath the oppoſite angle 


CORO 


equal , ts a Parallelogram , 4s un the 


LLARIE IL 


former figure , the oppoſite angles betng equi! 
to wit, A to D,and Bro C : And by what hath! 
been ſhewn in the 32 Propoſition , the fin 
angles betrig ecual to four right angles , th 
two angles B and B A C ſhall be equal to tm 
114ht augles: In like manner B and BDC 
JEall be alſoequal to tworrght angles : there 
foreas well BAand CD45 BDand AC 
ſhall be parallels ;,, and therefore the figu 
propoſed is a Parallelooram , and the ſan: 


would happen if all the angles were right 


angles, 


We ſhall alſoſay , that although the Dzagonal line diuideth every Parallelogran 
into two equal triangles , it doth not follow , that every figure of four ſides which 
videth it f elf into two equal triangles by the Diagonal , 15 a Parallelogram , as is eaſe 
to be underſtood 11 drawing from the point B towards A, aline equal to A C, and 
from the point D aline equal toB A, 6: the ſame part , which will meet with on 
another at another point , 45 ts manifeſt by what hath bcen heretofore demonſtrated; 
the facility whereof requireth no figure, 


CORO 


LLARIE III. 


It follows alſo that tn the long Square and Rhomboides (for there are but four ſort 
of Parallelograms , as we have alrea7y ſaid) the Diagonal line doth :cut the angl 


j 


unegually , becauſe of the 1nequality of the ſides in each triangle. See the form! 


figure. 


A 


D 


But in the Square and the Rhombe , tht 
ſatd Diagonal line doth cut the angles t1to tn0 
equal parts ; foraſmuch as the two ſides of ont 
of the triangles are alſo equal to the two ſides} 
the other triangle , each te his correſ} pondent, 
and the angle conteined of them equal to the 
angle, aid 45 appears by this ſquare A B C D, 
2 which the Diagonal lines A CandBD 
alſo equal , ad do cut one the other 13to 
__ parts 1a the point E,, becauſe of the equi 
lity of all the angles which are in the potats A, 
B, GC, D, and: the point E. 

But if the figure AB C D were 4 Rhow 
th 


_— rot 
. 
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f 
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the tao angles oppoſite ſhcu'd be obtuſe , ard the two others acute 5 Wherefore the Di- 
agoral lines would be unequal ;, and yet net erthelefſe would cut each other in two 
equal parts , as is eaſte to be under ftood Ly what hath already been demoxſtrated , and 
+ in the long Square and Rhomboidles , a,d all figures of four ſides , in which the 
Diagonal l:;65 do cut one &other tmto two equai parts ,  @ Paralldlogram ;, All which 
things ave ſo eaſily demo-:ſtrated , if the Propoſitios;s and Demonſtrations before men- 
tivned be underſtood , as there was ſmail zeed of making any mention of them here. 


PROP. 35, THEOR. 25. 


The Parallclograms A CDB 
and FCD E , conſtututed on one 
and the ſame baſe CD , and be- 
zween the ſame parallels AB and 
CD are equal to one another. 


Demorftration gDOraſmuch as A C D B isa parallelogram, AB is a cqual 
to C D, by the ſame reaſon F E is equal to C D : Þb there- 
fore A Band FE are <qual to oneanotiier ; therefore if the common line 
B F be added, © the whole A F thall be equal to the whole BB; 4 but AC 
isalſo equal to BD, therefore rhe rwo ſides F AandA C of the triangle 
FAC ſhall be equal to the two ſides E Band BD of the triangle BE D, 
each to his correſpondent, and the angles A and B conteined of thoſe 
ſides, ©areequal, the exterior angle to rhe interior: angle, and contra- 
rily : therefore the baſe fF C ſhail be equal to the baſe ED, andthe 
whole triangle F A C to the whole triangle E BD from which the com- 
mon triangle BG F being raken away , 8 the trapezlum ABG C 
will remain equal to rhe Trapezium EF G D; to which Trapeziums if 
you again adde the common triangle C D G, the whole Parallelogram 
A C DB ſhall be equal co che whole Parallelogram ED CF: Theretore 
the Parallelograms conſtituted , &c, Which was to be demonſtrated. 
But if the Parallelograms conſtituted on one and the ſame baſeBC, 
wang mY C Dand ar - n , _ this 
econ ure; as well the 11de AD as 
A H 2 MT : ſaguld be equal toB C, as afore- 
; : ſaid, and ABtoDC, and the exterior 
angleFDC); to the interior and oppo- 
ſire angle A: Wherefore the two {ides 
FD andD C being equal toD A and 
AB, each to his correſpondent, and 
the angle FDC equal tothe angle A, 
the whole triangle F D C ſhall be _ 
og whole triangle D AB. Theretore 
; | iftoboth , there be added the common 
B '© triangle BCD, the Parallelogram 
ABCD ſhallbe equal rothe Paralle- 


logram DBCF, | 
And laſtly , if the Patallelograms conſtituted on the baſe BC, were 


and 


IG 


— 
——=—_ 


a) 34» I, 
b) 1. c,{. 


c) 2.c.1. 
d) 34+ I 


ec) 29+ To 
f) 4-7. 


g) 2:C-{, 


ABCDandHBCG, as well ADas HG would yet becqualtoBC ; | 


_ II gn _ 


2) 34+ I. 
b) r. c-{. 


C) 33+ 1, 
d) 35-4. 


C) I. C-(- 


— A 
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- \ . 
| and therefore equal to one another : Therefore taking away the cemmon 


lineHD, there would remaineD G, equalto AH, and as before, the: 


triangle G D Cſhall be equal ro the triangle H AB : Thercfore if to each 
of them there be added the common Trapezium HB CD, the whole Pa. 


Which was to be demonſtrated. 


PROP. 36. THEOR. 26. 


"© the ſame parallels AB and CD 
c EH D areequal to one another. 


Demorſtration F{Or let the right lines CG and EE B be drawn , foraſmuch 
as GBis 2<qualro HD, and C E is pur cqualto the ſame 


| Parallelogram G C E B, being 4on the ſame baſe C E , and between the 
ſame Parallels, by the ſame reaſons, the Parallelogram G H D B ſhall be 
equal tothe ſame _—_ GCEB, bcing on the ſame baſe GÞ, 
and between the {ame Parallels : Therefore the Parallelograms A C EF, 
and DBGH <are cqual to one another : Therefore the Parallelograms, 
&c. Whichwas tobe demonſtrated. 


PROP. 37 THEOKR. 27. 


$4: LE The triangles A C D and 
: ' BCD, conſatuted on one and th 
ſame baſe C D , and between tit 

. | ſame parallels ABand CD , ant 
* 14 ll equal to one another. 


Demonſtration | Et CE be drawn parallel to AD, *and DF parallelto 
CB, mecting with AB, prolonged on both parts inthe 
points E andF, the figures ADCE andBC DF, fhall be Parallels 


! grams, the which being conſtituredsn one and the ſame baſeC D, and. 
| between the ſame Parallels , Þ ſhall be equal to one another ;, but the Dia-| 


meters A C and BD doth divide them into © two equally : Therefore 


be alſo equal to one another : Therefore the triangles, 8&&c. Which was 
to be demonſtrated. | 


PROP, 


A MO. The Parallelygrams ACEFF| 


their halves (which are the triangles yp ACDand BCD) «ſhall 


rallelogram A B CD ſhall be equal to the whole Parallclogram H BC G, 


andB G HD, conftututed on equal 


| 


baſes CEand HD , and betnen 


HD the two ſides, Þ»G Band C E ſhall be equal to one another , the 
which being parallels by ſuppoſition , the lines C G and E B which joyn 
them , © ſhall be alſo equal and parallel, and BG and C E ſhall be a Pa 
rallelogram : Therefore the ParallelogramA CE F ſhall be equal to the 


| "pum | 
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PROP, 38. THEOR. 28. 


The triangles ACF and 
BE F, conſeituted onequal baſes 
CFandFE, and between the 
ſame Parallels AB and CE are 
equal to one anotber. 


Demenfizetion F-Or let CH and ED be drawn 2 parallel toF Aand FB, 

meeting A B prolonged on both parts in the points H and 
D, AFCHand BFE D ſhallbe Parallclograms , and b equal to one an- 
other, of which rhe triangles propoſed A C F and BF E are <the halves : 
Therefore thoſe criangles ſhall 4 be alſo equal to one another : Therefore 
the triangles, &c, VV hich was to be demonſtrated, 


PROP. 39. THEOR. 28. 
\ The equal triangles ABC 
.X and DB C, conſtituted on one 


ONS I 
V and the ſame baſe B C , and on 
the ſame part AD , are alſo be- 
Js tween the ſame parallels ; that 1s 
BL _ 


 toſay, that tbe line drann from 
AtD, is paralld to BC. $ 


DemorſirationF;Or if AD were not paralleltoBC , there might be drawn 

from the point A a parallel ro the ſame B C,, which would 
paſſe above AD, or under it: Ler therefore = A F be drawn as a parallel 
roBC, if, A D be not a parallel, and let CF be joyned : Foraſ- 


"much as AF ayd BC areparallels, rhe triangle F B C ſhall be equal 


rotherriangle Þ AB C, but the triangle D C Bis equalto the ſame rri- 
angle A F'&bySuppoſition : therefore the triangles <F BCand DCB 
ſhallbe cqual ro one another , the part to the whole, which is abſurd. 

If ir be ſaid that the line parallel to B C drawn from the point A to- 
wards D, ſhall paſſe above A D, the ſame abſurdity will happen; there- 
fore A 1) isparallel roBC : Therefore the equaltriangles, &c, Which 
was to be demonſtrated, 


PROP. 40. THEOR. 30; 
The equal triangles AB C and D EF, conſtituted onequal 
baſes BCandEF, and on the [ame part AD, are alſy be- 


| tween the ſame parallels ; that is to ſay, that the line drawn 


from the point A to D , is parallel toBEF. | Demon- 


a) 31-t. 


b) 36. I, 
C) 34+ 2+ 
d) 7.c.1. 


a) 31. I. 


b) 375 1. 
Cc) I,C, ſ, 
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—— 


b) 1.c.(. 


| 
Demonſtration F'Or otherwiſe there might be drawn from the point A 
a line parallel to = BF ; which ſhould fall above or 


under AD. | 
Let AG be drawn parallel to BF, (if poſſible,) and let GFhbe! 
joyned : Foraſmuch as the lines AG| 


and B F are parallels , the triangle | | | 
GE F ſhall be equal to the triangle 
ABC, butthetriangle DFE is equal 
to the ſame triangle A B C by Suppoſl 
tion : Therefore the triangles DF EZ and 

© bGE F ſhall be equal to one another, 
;F ' the part to the whole , which 1s ab-|F 

B CE IN ſurd if the parallel be ſaid to paſlc be. | | 
low A D, theſame abſurdity will hap- || ** 
pen: Therefore AD is parallel to B F: Therefore, The cqual triangle, 
&c. Which was to be demonſtrated. 
PROP. 41. THEOR. 31. | 


| 


> If a Parallelogram ACDE | 
hath the ſame baſe CD, as a tr- 
anole B CD , and is between the 
. ſame parallels A Band CD, uf 
the triangle BCD , the Parall: 
logram ACDE ball be diuik 
C to the triangle BCD. | | 
DemorſtrationFOr having drawn the Diameter A D, the triangle ACD|F <q: 
a ſhall be equal to the triangle BC D : But the Parallelo-|{þ fro 


gram A CDEis double tothe triangle A C D : foraſmuch Þ as the rmi-| | ret 
angies ACDandAED areequal: Therefore the ſame Parallelogram|Þj oc 


A 


AO: mo _—_—_ 


— 
hn 
Lon. 4 


ACD Eisalſo double tothe triangle BC D : Therefore , If a Parallelo- Tr: 
gram, &c, Vhich was to be demonſtrated. tor 
PROP. 432, PROBL. 11. 


lin tobe | OR, To conflitute a Parallelogran Þ = 
E F CG equal to a given triangh Þ| 1 | 
ABC, ma given right bintdlÞ 
angle D. | 


Eos is toſay, that hath one angle | 
equal to a given right lined angle. | 


Conſiru#;on Þ Et one of the ſides of the | pr 
triangle ABC, (which | th, 


D 


B > INE 


you pleaſe) be divided ; (towitB C,) into two * equal parts in the point; 


, 


—_—— ——— ——  ——— 


—_—_A—__ 


___ — Gl 
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ki E, and ler A E be joyned ; and let the angle C E F be made equal to the | 
given angle.D.; then ler > AF be drawn parallelrto BC, meenngE F in |þ) 31. 1, 


A che point F ; alſo let C G be drawn from che point. C, parallelco EF, 
al mcerting. A F prolonzed in che point G , ſo ſhall che Parallelogram 

KS FECGbeconſtitutelin the angle CE F, which is equal co the given 
wy angle D , which ſaid Parallelo;ram I ſay 1s equal to the given trian- 
Y glc ABC. 


, Demonſtration FP Oraſmuch as the trianzles ABE and AEC arecqual, 
a c being conſticuted on the equal baſes BE and E C, and |c)38. 1+ 
l-\W | herween the ſame parallels A F and BC ; the whole triangle ABC 
'd || ſhall be double ro the triangle AE C : Bur the Parallelogram FE CG 
-t is d alſo double tothe ſame triangle A E C : Therefore the triangle A B C |d) 41. t. 


all I and che Parallelogram F C thall be equal to one another , and the paral- |e) 6. c.C. 
© lclogram F C ſhall have the angleC E Fequal to the given angle D, by 
E conſttu&gion : Therefore we have conſtituted, &c. Which was to be done. 
C 
PROP. 43, THEOR. 32. 

| FP WS” Of every parallelogram', as 

| , | 
E| L ABCD,the complements DI and 
fl 3 IB of tbe parallelograms GE and 
he | LY F H, which are about the Diame- 
7 —H 2#r AC, are equal to one anther. 
- % Demo,ſtratiosFOr ſeeing that the trian- 

| gles ABC and ADC 


th | ” F en; equal ro one another (for the Dia- |4) 34+ 7+ 

| meter A C divideth the parallelogram 
into two equal parts , and that the ewo triangles AGIand AEI arcalſo 
" D{ÞÞ equal co one another , by the ſame reaſon, it thoſe two later be cur off 
elo-| & from rhe wo firſt, b che Trapeziums G BF CI and EDHCI, ſhall |b) 3.c.. 
remain equal ro one another z Bur the triangles FI C and HI Gare cal- |©) 34 1+ 
ſo<qualto one another ; therefore it rheſe criangles be raken from the 
elo-| | Trapeziums, the complements 4 D I andI B, will remain equal: There- d) 3-c.1, 
tore, Of every, &c. Which was to be demonſtrated. 


PROP. 44. PROBL. 12. | 

any .0n a given ripht line A, to apply a parallelogram, 
gh LMFH, equal toa given triangle B, un a groenright lined 
ned. anole C, 


| CorftrudionF Er the parallelogram DE F G be conſtituted, 2 equal tothe |a) 42; 1. 
| given triang'e B, having the angle GF E, equaltoC ; then 
le, [tt G Fbe prolonged to the point H,, in ſuch fort as FH may be equalto 

£4 2nd by H ler there be drawn HI, Þ>paralleltro FE, meeting DE |b) 3t-2- 
{the \F prolonged in the point I; after chat let the Diameter I F be drawn , by 
hich |Y the point F,, meeting D G prolonged inK , and by K ler K L be drawn, 


ot | G parallel 
] £ Oe nb 
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— 


| 


d)15- I 


parallel ctoGH , meeting I H prolongedin L , and letEF be prolonged 
ro the point M:: I ſay, that the Parallclogram LMFH is the Para 


telogram required. 


"Demonſtration F;Or ic hath the fide FH equal to the given line A, þ 


the conſtruction , and the angle H F Mis equal to theffl | 1 


angle EFG the which is made equal ro rhe angle C : Thercfor 
HF M ſhall be al 


"RON IT equalcoC, and laſth, 
: mL the parallelogram F] 
mT x 4 4 1s equal to the paralle 
| VE. ; logramGE , the con: 
B : Wh | Pans equal to the 
(Goo bg . complement , which 4 
> 0 E ſaid parallelogram GE 
hs Keith is made equal to tw allc 
_ M L triangle B: Therefarfſ a R 
F L ſhall be alſo equi ,,,, 
toB: Therefore on a given, &c, Which was to be done, 
PROP, 45. PROBL. 13. ND 
” G6 T To conſtitnte a parallelogra 4 
| . Wasc 
DI , equal to a given right ln 
B figure AB, ma given right lint 
angle C. 
Conſtrution F Et the Parallclogran 
LDcke made 2 equal i 
the triangle A , baving the angle FDI 
equal to the given right lined angleC; 
C\ DO EE, HK thentothe line GE, let the parallels 
gram Elbe applyed , equal Þ to the tr: 
angle B, having the angle G E H equal to the angle C and ſo what ws 
required is done. 
Demonſtration PÞOraſmuch as each of the angles FDE and GEH,i =_ 


made equal to theangle C, © they ſhall be equal toon 
another; therefore if the angle GE Dbe added, 4 the two angles GED 
andG E H ſhall be equal to the two angles GE DandFDE, but FDE anc 
andGED areequal to rwo right angles; therefore GE D and GER 
ſhall be alſo equal to two right angles z Therefore £ DE H ſhall be a rig 
line: By the lame reaſons it may be proved that FG and G I do make! 
right line. Now ſeeing that each of theſe lines D F and H I are cqual and q- 
parallel froE G , they ſhall be equal and parallel re one another , and 
the right lines F.1 and D H which joyn them together, 8 ſhall be alb ,* 
equaland parallel : Therefore DI ſhall be a paralleJogram , made of ie - 
two parallelograms D G and EI, equal to the two triangles A andÞ: 
Theretore the parallelogram DI is equal to the right lined figure A B, 
apy the angle D cqualto the given right lined angle C: Which ws 
to be done. 


, 
——+———— 
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PROP. 46. PROBL: 14. 
On a gwen right tne AB, to 
h Jo deſcribe a Square ABCD-. 
Conſtruttion F Er the right line A G. be ; 
drawn 2 at right angles ro AB, | 2) 11+: 
and frem the point D let b D C be drawn | b) 31-1, 
paralle!ro A B, likewiſe ler B C be drawn 
parallel to AD, meeting D C in the point 
C, the fizure A B C D ſhall be a Parallelo- 
gram, and therefore the fide D C < is equal | c)z4. 1 
A. 3 -roAB, and ADequal roBC: But AD is 
put equal to A B, therefore B C 4 ſhallbe |d)r-c.f. 
alſo equal to AB; therefore A BC D ſhall be equilateral : I ſay ir is alſo 
a ReQangle. 2 
Demorftration F(Oraſmuch as AD and BC areparallel, the <angles A ©) 28+ 1 
and Bare equal to two right angles, but A is madea right 
angle, therefore B ſhall be alſo a right angle , and che two oppoſite angles 
D andC fare equal to them, and cheretore right angles : Therefore the f) 34+ To 
Parallelogram A C is reangled , and equilateral, and therefore thall be 
a Square : Therefore, On a right line, &c. VV hich was ta be done, 
PROP. 47- THEOR, 33. 
In ri6bt angled triangles az 
yu ABC, 2b ſquare BD of the fide 
Fc... Ru BC, which ſutendeth the right 
EN = —anh BAC, isequal to the ſquares 
| AF aid CI, of thefides AB and 
f \ AC, mbich ao contem the ſame 
—— "2 right angle B AC. 
Demonſtration L Er AK be drawn 2 parallel to BE or toCD, cutting |a( $1.1, 
B C inthe point L, audlet the right lines AD, AE,C F, 
and BH be joyned : Foraſmuch as cheangles BA Cand BAG are righr 
angles, bBG Aand AC ſhall make one only right line, by the ſame rea- |b)r4- 1+ 
lon BA and A I ſhall alſo make oneright line, 
Again, Foralmuch as the angles ABFand CB Eareequal ( gs being 
right angles, if the common angle ABC be added, the whole ABE 
thall be © equal to the whole C BF, likewiſe the whole AC D ſhall be |c) 2-c+C. 
equal tothe, whole BC H: Foraſmuch therefore as the two ſides AB 
and BE of che triangle ABE, are equal to the two ſides CB and B F 
ot the triangle C BF, each to his correſpondent , (as appears by the De- 
nition of S$quares,) and the angles ABE and C BF conteined by 
thole {ides are ſhewn to be equal: 4 Thoſe triangles ABE and CBF [4) 4. r* 
ſhall be equal 3 bur the Parallelograms A F is <double to the triangle | e) 41-1, 


G 2 


CBF, 


| 


| 


| 


| 


| 


C 


be therefore alſo double co the triangle ABC, and the Parallelozram 
BK is double to the lame triangle A BC, ic being on che ſame baſe, 


| and between the ſame parallels ; Therctore che parallelogram B K (hall 


THE FIRST ELEMENT 


— 


A ts I ES I A 


> BF, being on the ſame baſe , and berween che ſame parallel, I a 


be equal ro the ſquare A F. | 
By the ſame diſcourſe ic mighr be thewa that the Parallelogram LH 
is equal ro the ſquare Cl : Therefore che ſquare E C ſhall be equal »; 


the rwo ſquares A Fand Cl: Therefore, In crianzles, &c. Which was to 


be demonſtrated, 

PROP. 48. THEOR. 34. 
If the ſquare deſcribed of on 
of the ſudes A C of a triangle ABC 
\ be equal to the ſquares of tbe ty 
, other ſides AB and B C of the ſam 
; triangle ABC , theangle ABC 
3s a right angle. 


Demonſtration Þ Ec-B D be drawn equal toB C,, and at *right angles 

AB, and let AD be joyned: Secing that ABD is: 
right angle, the ſquareof AD bis equal to che two ſquares of A Banl 
B D : burthe ſquareof BD is equal to the ſquare of BC, ſecing rhatthe 
lines B D andBC are made equal, wherctore the ſquareof A D ſballbe 
equal to the ſquares of B A and BC : Therefore ſeeing that the ſquared| 
A Cis equal to the ſame {quares of BAandBC, < the ſame ſquaresd| 
AC and A D ſhall be <qual; and therefore the lines AD and A C ar 
equal : Foraſmuch then, as in thetriangles ABDand ABC, the tw 
ſides BD andB Aareequaltothe two ſides B AandBC, each to his cor; 
reſpondent, and the baſes AD and AC equal, the angles at the points] 
conteined of thoſe 4 fides ſhall be equal ro one another ; Bur ABD 
made a right angle: Therefore A B C ſhall be alſoa right angle : There 
fore the ſquare, &c, VWhich was to be demonſtrated. 


Eko ns | 


_— —- 
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The End of the Firſt Element of EUCLIDE. 
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SECOND ELEMENT 


2 
THE ARGUMENT. 
7 UVCLIDE treats in this ſecond Book 


ez of the power of right lines, ſeeking the 


every right line divided, and of re&- 
angled Parallelograms conteined un- 
der the parts of the ſame divided line; 
compared as well to one another , 
as with the ſquare of the whole, &c. 
and for that cauſe he here unfoldeth in the firſt place , by 
theſe two Definitions two things which are neceſfary 
for the well underſtanding of what is to be demonſtrated 
hereafter. 


DEFINITIONS 
I Every re Frangle Fl Parallelygram ts [ard to be conteined un- 
der two 11ghe lines , which do contein the right angle. 


N this firſt he declares under whar lines the re&angled parallelogramm 
is ſaid ro be conteined , and what is ro be underſtood by a parallelo- 
gram to be con:eined under two tight linesz which for the more ecafie 
underſtanding, you mult firſt know thar every reQangled parallelogram 
Is that which tach all his angles rizht angles, and of thoſe there are rwo 
orts , ro wit, the {41are , and the oblong or lotg ſquare, longer on one 


* ———_. 


= then on the ocher : for in tioſe all the angles are right angles , as we 
have 


quantity of the ſquares of the parts of 


mw 


THE FIKST ELEMENT Lib 


havealready ſaidin the Definitions : And in every parallelogram it one 
angle be giveua right angle , the three others will of neceſſity be right an- 
oles, For example, inthe parallelogram ABCD, Lerthe angle Abe; 
a right angle, I ay that the thrice orhers B,C, and D, are alſo righr an- 
ples , for ſeeing that ABandD C are parallels, a rhe two interior an- 
gles A and B, arc equal to two right angles: Bur A is a right angle by ſup. 
poſition, therefore B ſhall be alſp a right angle : Buc bd4oraſmuch as cach 


one of them is equal to his oppoſite , as the angle A rothe angle C., and 


| the angle Brotheangle D , theangles D and C ſhall be alſo right angles; 
Therefore E#CLIDE faith that every parallclogram right angled is} 


ſaid to bb conteined under two right lines, which contein a right angle, | 
as the Rectangled parallclogram 


ABCD-. is ſaid to be conteined under | 
ABand AD, orunder ADandDC, 
A 5 much as each two of ti)oſe lines ſo ta-| 
ken , docxpreſle the magnitude or ſpace 
of the whole parallelogram , to wit, one 
of them, as ABorD C its length, and 
the other as AD or BC its breadth: 
Therefore theſe two lines of the reQan- 
gled parallelogram , which contein the 

| ” C riake ene bong expieſled , we cot-! 
ccive immediately the whole quantity! 
| thereof, and alſoits length and breadth 
is underſtood: It happens alſo that by the imaginary motion of one of the 
lines, according to the other , the whole parallelogram is conſtituted ; for 
if itbe conceived in the underſtanding , that the right line A B be moved| 
tranſverſly according to A D, in ſuch ſort as that it may alwayes conſti- 
tute a right angle with A D , until the point Aarrive to the point D, and 
the point B to the point C, the whole parallelogram ADCB ſhall be 
de\cribed : the ſame will happen it A Dbe propoſed ro move tranſverlly 
according to A B, therefore by good reaſon, a right angled parallelogram 
is{ aid to be conteined under two ſuch right lines, | 
Now this hath a great affinity and ncerneſſe with the multiplication} 
of one number by another , for even ſo, as by che mulciplicacion of 3 by 
4A, 12 is produced , which 1s conſtituted 

in form of a parallelogram , from 


@-@-0---0 whence it 15 {aid to be conteined under 
200-06 zand 4: So the parallelogram ABCD, 

| RP © Wt conteined under the two right lines AB. 
- and BC, (of which A B conteins 3 

FX OE— n Palmes, or other meaſures, and B C 4) 

= Bs Wk oe 1 conteins 12 ſquare Palmes, or other 

3 | KDE meaſures, which is made by the imagi- 

NAW S067" 00 nary paſſing or motion of the line AB 
noo ot 3 Palmes in the line , or according to 
| ns mamma © the line BC of 4 Palmes, as is repre- 
+ ſented by the figure; and is well known 


to Aricthmeticians and Gcometricians, 

and is demonſtrated by Regz1mentarm in his firſt Book of triangles, Prop 
16. Whence it comes, that ſome ſay, that the reftangled parallelo;ram! 
is | 


— 


co —_— — — 


or laſtly, under AB and BC : foral- 


| 


wSntnvp vo» | 


| 


| 
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is conſti:uted , or made of the product of two pes which are about the , 


right angle , rhe one being multiplyed by the other ; as rhe fore-mentio- 
ned Parallelogram is produced by the mulciplicarion of the line AB, in 
the line BC, or (which is the ſame thing.) of the line BC in the line 
AB, for the ſame parallelogram is produced , whether rhe lefler line be 
applyed ro rhe greater, or che grearer to the leſſer . In like manner , alfo 
che fame number is produced, 1t the lefler number be multiplyed by the 
greatcp.z or the greater by the leſſer, as ir is demonſtrated by EXC L [DE 
in th&$eventh Book , Propoſition 15, For that 12 1s as well produced by 
3 multiplyed in 4, as by 4 multiplyedin 3. 


C The Reader is here advertiſed thar in this ſecond and the other fot- 
lowing Books , the reangled parallelogram isrermed by E#CLIDE 
ſimply Re&angle , which other Geometticians do alloobſerve, ſo that 
by Rectangle 15 to be underſtood alwayes ReCangled Parallelogram : 
Again , to the end the ſame letters benor ſo often repeated , Geome- 
tricians are accuſtomed to expreſle the Parallelogram as well Re&an- 
gled , asnot ReQtangled , by two lecters only ; to wit, thoſe which are 
diametrically oppoſite, as ro denote the Parallelogram before menti- 
oned , we lay the Parallelogram A C ,orelſe B D, 


2 Of every Parallelogram , one of the Parallelograms (bub 
you pleaſe,) deſcribed about the Diameter , together with 
the eo complements , is called Gnomon. 


N the Parallelogram ABD E, be it rectangled, or not : Let ir be di- 
vided into four Parallelograms , as was ſhewn in the 37th, Defini- 
tion of the Firſt Book, of which C H 
and I F , areſfaid to be abour the Dia- 


E, a —— > meter, andthetwo others AGand G D 
. 2rc ſaid ro be complements, the figure 
K compounded of which you pleaſe of the 

> EN Paralielograms which are about the Dia- 

MA} SS lH meter, asof C H, with the two comple- 
gE—" BY ments AG andG D, ſuchas is the figure 
Y {Li M L K is called Gnomon :by the ſame rea- 

> | ſon, the figure H DEI C G, compounded 

A C Þ of the Parallelogram I F, which is abour 


che Diameter, and the two complements 


AGandG PD ſhall be called Gnomon. 


—___ 
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PROPOSITIONS, 


PROBLEMES, & THE OR EMES. 


PROPOSITION 1. THEOREM 1. 


; If there be two right lines A 
Gr ———— ardBC, and that one of then 


$2: 711 BC, bedividedinto asmany part 
Li as you pleaſe BD, DE, andEC, 

FÞ ri " 4-8-0 the Rettangle conteined under 
2 Si Ji f thoſe two r1gbt lines A and BC, 
A Ol 1 6 equal to the Refangles ct 


| temed under the undroided line A, 
and under each of the parts of the drouded line B C, to nit, 


under A and BD , under AandDE, and under A andFEC. 


Demonſtration F Erthe ReQangle be BF , compriſed under A and BC; 

| that is toſay, thatB G be pur equal ro A, which miy 
thus be done, draw BGandG F ar right angles , tothe right line B C, 
and make each equalto A, and joyn the right line G F, ſo BG and CF 
ſhall be Þ parallels, becauſe of the rizht angles Band C, and alſo equal 


| toone another; ſeeing © that each of them is put equal to A : therefore 


the right lines G FandB C which j»yn them, 4ſhall be alſo equal and 
parallel, therefore BF ſhall be a ReRangle, and conteined under B c| 
and A; tharis toſay, his equal B G, according to the firſt Definitionof 
this Book: Then from the points DandE , draw DHandE1, « parallei 
toBG , and therefore parallel f roone another: And ſeeing thar by the 
ſame conſtruction BH and BI are Parallelozrams, the right lines DH 
and EI ſhall £ beequalro BG, thatis to ſay to A: Seeing then that BG 
isequalto A, the Retangle B H ſhall be contcined under the undivided 
line A and the ſegmentB D; and the Rectanyle DI, rhall be conteined 
under the undivided line A,and the ſegment DE : In like manner EF ſhall 
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be 
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be conteined under A, and the ſezmentE C: Now ſeeinz char all thoſe 
parts taken ro2ether , are equal ro thcIT whole B F , It is eviderit that the 
Retan2ie compriſcd of the ewo lines A and B C , ſhall be equal ro each 
of the Rectanzles compriſed of A, and cach of the ſegments of BC : 


Therefore if there be two lines, &c. VV hich was to be demon(trated. 


— 


$SCHOLIUM, 


fff. dic ided theſe figures into equal paris, torender the Demonſtrations 
more eaſe, ad to fit them to numbers , (See the precedent figure:) Let the line 
BG equal to A,bes feet, or other meaſures , and the line B C 8, by the firſt 
Definitios of this Book ,, the Reflangle B F ſhall be 48 Superficial feet , and by 
the ſame rea'o1, the ReHangle BH ſhall be 18, D [ 12 , and E F. alſo 18; nhich 
three Reftangles together do make alſo 48 , to nit , all the parts taken together , 


equal to thar while. 


PROP. 2. THEOR. 2. 


If a right line AB be divided 
at pleaſure im C, the Reflangles 
CDand AF, contemed under the 
whole AB , and each of the parts 
A C and CB,are equal to the ſquare 
..| of the whole AB. 


OY 057 ; Demorftratioz TN Eſcribe * AD the ſquare 

A | B f Dc; the whole line'AB, 
and by C Þ draw C Fparallelto AE or 

BD, it ſhall be cequalto AE; thar is-to ſay, to AB, to which AE is 
equal, by the Definition of a ſquare : Foraſmuch thenas AE is equal 
tw AB, the Reangle AF ſhall be conteined under the whole A B, and 
the ſegment A C : In like manner, foraſmuchasC F is equal to AB, the 
ReQanglc C D is conteined under the whole A B, and the other ſe2ment 
C B: Therefoie ſeeing the ReQangles CD and AF are equal to the 
ſquare AD, it is manifeſt that the ReQangles conteined under the 
whole AB, and each of the ſegments A C and C Bare equal to the ſquare 
E I AB: Thercfore, It a line, &c, VWhich was to be demon- 

rated, 


.$SCHOLIUM. 
This may alſo be ſeen by numbers , by dividing 6 in 441942 , 4s appeares by 
the figure, applying it tomumbers, AF ſhall be 24, andC D 12, according to 
the frſt Definition , which make 36, and ſo mush ts the ſquare of AD 6, 


PROP. 3. THEOR. 5. 
If a right line AB be droided at pleaſure in C,, the Ref#- 
angle AF , contemed under the whole AB , and one of the 
H parts 


——_— OR 
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a) 31-1. 


| CtherightlineCF, parallelto AE or BD, cutting the Diameter in tht 


- _—— 
_ — —_ 
_ — un CO — _ —- 


parts AC, is equal to the Rectangle CF , conteined und 
thoſe parts , and A D the ſquare of the part A C firſt taken. 


as þ AD the ſquare of the part A C, and by the 


F point B drawB F = parallel to AE, mecting E Dpro i ® 
longed at F, is 
p Foraſmuch ibss ©! 4 
| NUNONATIES CET RENEE F rightlineAE is cqual tothe £ 
3.4 $2 3s: ſegment AC , by che Dei. * 
 NNIISINE a CENT nition of a {quare, the Rea. EC 
BW +: Jt angle A F thall be conceine(l © 

—— Fo PY ».4% 264 40on ace under the whole A Bandth ; 

AY 4% 3569 -BAR. part A C: Again, foraſmu&4 © 

A. C B asCD iscqual rwCA, bl © 
the ſame reaſon, the Rea ſa 


ole C F ſhall be conteined under the parts A C and C B, therefore («i © 
ing that the Rectangle AF is equal tothe ſquare AD, andto the Reau WW *2 
gle C F: It is mauiteſt that the Retangle conteined under the whole A}, 

and the ſegment A C is equal to the ReQangle conteined under the par 
ACand G B, andto the ſquare of AC firſt raken ; Therefore, It a righ be 
line, &c, Which was to be demonſtrated. 


eq 

SCHOLIUM. 4 

To fit this Theorem to numbers : Let A By be divided into 4 and 3: 1 ſy x 

the number 21 , the produtt of 3 by 7, is equal t012 , the produ# of the two ſex w2 

ments 4 and z multzplyed by one another , and to the number g the ſquare of thefifl + 
part 3 : Inlike manner 23 the produtt of 7 by 4, 4s equal to 12 the produit of yu 

3 » 4d t0 the number 16 » the ſquare of 4 the number firſt taken, | 

PROP. 4 THEOR. 4. pe 

. :[ td 

_ P | D If a right hne AB be arid, 

Lhe WE WR. : J at pleaſuremC, the ſquare AVE .* 

Pr > ITTITTIILIIECT F : : are 

_ db of te whole AB, 1s equal to th the 

"Ts ſquares HF and C1, of the path wa 
H—E——R: | ACadCB, andto ti ti 
To | NJ. Refange AGorGD, content 

fda _ 7 

C under the ſame parts AC and CB. 


DemorfirationTYE(cribe the ſquare of the line A B, towit, AD, and hz 
ving drawn the Diameter BE , draw through the point 


intG, and by G draw I GH parallel to AB, orto DE, and fotht 
quare of A B ſhall be divided into four Parallelograms. 

Foralwuch as in the triangle AB E , the fides ABand AE are equal; 

the ewo angles ABE and AEB «*on the baſe EB are equal: But tht 


angle 
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angle-in the ſquare, and the three angles A, AEB, and ABE Þ are e- 
| qual to ewo rignt angles, and theretore the wwo angles ABEandAEB, 
are cach halt a right angle, being equal to one anorher, and foraſmuch as 
| Hland AB are parallels, the exterior angle G H E © ſhall be equal ro 
its incerior and oppoſite angle , and therefore a right anzle : Bur the three 
anglesof the triangle 4 E G Hare equal to r-vorighr angles, and GE H 
is ſhewn co be halt of a right angle, and E H Ga right angle : Therefore 
che orh&r H G E thall bealfo half a righran2le, therefore in the trian- 
ele E G H, the two anglcs G E H and EGA (hall be-equal, being each of 
chem half a right angle; therefore the two fides HE and <H G ſhall be 
equal : Bur the two oppoſite fides E F and FG fare equal unto them, 
each to its correſpondent : Therefore the Parallelogram H F ſhall be a 
ſquare, having all che ſides equal, and the angles 11ghr angles : For one 
of the angles, rowit EHG , being a right angle, all the four ſhall be 
right angles z as is ſhewn by the firft Definition of this Book, and by the 
ſame reaſons it may be (hewn that Cl is a ſquare: Therefore F H and 
C L g are the ſquares ofthe parts AC and CB, ſecing that HG is equal 

to AC, f rhing 
The ReQangles AG and G D ſhall be in like mariner conteined. nnder 
the ſegments ACand C B: foraſmuchas C G and G lare equaltoCB, 
becaule of the ſquareCI, and FG is equal roGH, by reaſon of the 
ſquareF H; that is to ſay bro A C : Therefore ſecing the ſquare A.D is 
equal rothe rwo ſquares HE and CI, andto the two Reangles AG and 
GD, ir is manifeſt that A D the ſquareof the whole A B is equalto.the 
ſquares of che parts ACand CD, and to twice the ReQangle conteiped 
under the ſame part ACandCB: Therefore, If a right line, &c. ich 


was to be demonſtrated. 


4 ©® 1 A 
On 


COROLLARIE I. "NT 

By this Demonſtration it #& manifeſt that the Parallelograms deſcribed about 
the Diameter of a ſquare are [\, are, 

' Which is apparent by the Demouſtration of this Theorem , where it is demonſir4- 
Wh ted that the Reflangles CT 43d F Hz which are about the Diameter B E are ſquares : 
Wl for the ſame Demonſtration ſerves in all other ſquares, 

Neverthelſſe , thu Corollary ought to be underſiood of Parallelograms ; which 
are about the Dzameteter of the ſquare , and which have ſome angle common with the 
whole ſquare , 45 are the Paralelograms ClandFH , for the one hath the angle. 
AB D, azd the other the angle AE D, commonwith the ſquare. & wa 
_ x 748 It ud alſo true of ary Parallelograms mich 

: are about the Diameter of the (quart , being 
"\Þ | prolonged , al though tt have no angle common 
"—F with the ſquare 5 provided their ſides be paral- 
| G lel to the ſpdes of the ſquare, . WE 
.\ Fi: | For about the Diameter AC of the (quire 
AR 3B. . B D, deſcribe the Parallelegram FH, be it | 
*E Þ without or within the ſquare”, which notwith-\ 
q >, fanding muſt have the ſides parallel tothe 
HAS ſtaes of the ſquare © I ſay that F H # a ſquare, | 
| WH For ſeeing that AB and E F ave þ ? 
D., C itheangles BACa:dFEG ſhall be equal, 
| © theexterior to the interior y and by the ſame | 
uſo the &1glesB C A ard F GE ſhall beegual alſo: But the angles BA C and 
H 2 B C A, 5 
—  ——— 


—_ 
—__ 
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B C A are the halves of right angles , as hath been already demonſtrated : Thin. 
| fore the angles FEG and FGE ſhall 


—— 


my - ow ow cc... [{ ya. \ 


., | alſo the halves of right. angles, k and then. 
 Þ fore the ſides EF a:d F G oppeſite to then, 
a F ſhall be equal, and | the _ F ſhall be a righ 
M G angle: Therefore ſeeing that the fides EF ali 
Ha. | FG m are equal to thiry oppoſite (ides GH 
AR B ard HE, the Parallelogram F H , ſhall vi! * 
EF - equilateral ; but it 1s alſo reftargled, % buif| © 


s | been ſhewn ty the firſt Definition of this Buy 

=0 Foraſmuch as one of the angles F is demonſty 

; ted tobe 4 right — : &.crefore FHſ 
/ 


D _ be @ ſquare : Whic 


was propoſed, S 
( 
COROLLARTIE. II. W 


It follows alſo from the Demonſtrateon of this Propoſition that the Diameter 
{ſquare doth 4rvide its angle into two equal parts, for it hath been demonſtrated ths 
the angles AEB and DEB 2# the fore-gotng Propoſitzon,are the haltes of right argls 


which u alſo demonſtrated by the Erghth, and Thirty fourth Propoſition of the firſ 3 
> | | 2: 
$ C H O L I u M . | G4 


This fourth Theorem ſhall be alſo ſhown by numbers ; ( See the fioure Wiſh ** 
longing to this "_—_ ) let the lire AB of 6 feet be druidged 1:to AC | 
CB, 44:42, theſquareof A B ſhal be 36 Superficial feet , and the ſquare 

ACazdCB, fowit, HF «1d Cl ſhall be16 nds, andthe two reflangls 
der ACandCB, whichare AGandGD, areeach 8 , all which parts togeth 
make 36 ; towit , #5 much as the ſquare of the line A B, nbichisS ABDE, «i 


maiifeſt. 


PROP. 5. THEOR. 5. 
If aright ht Al 


4 —J" be dwonded into tw 
1 | equal parts AC m 

L_——— ; CB, and ito twou n 

| ESE * 'm equal parts AD a 4 
ab NE SOCINE . |, DB, the Rettang P 

ponds.” = AH, contemed of th : 

| the nnequal parts A Dad DB, of the wbole AB, with i 

| [guare K G, of the intermediate part C Ds equal to the (quan 
| CF; #ſenifedof © B, the batf of the mbole A B. : 
Ca ERS oy, hos . [5 

Dae cat oopotr Drs oDG peeaian 
| or CE, cuttitg the Diameter in the point H, and by the point H dra | wh 
| KT, parallels AB, and from the point Adraw AL, parallel * Joc Ni! 


= > —_ 
CR nn " - —— _ 
= — wy —_— mm —_ 
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meeting with I K prolonged in the point L ; The Parallelograms K Fand 
D 1 , about che Diameter B Ethall be < {quares, and cheretore D Hequal 
oDBarndKHtoCD: therefore che Rectangle AH ſhall be conceined 
under A D and DB, and 'K G (hall be che ſquare of CD, the which AH 
with KG, is equal ro the ſquare C F : For ſeeing that 4che comple- 
| mentsC H and H F are equal, if che common ſquare D I be added, the 
 Parallclogram D F thall be equal ro the Parallelogram CI : Bur the Pa- 
ralielogram A K is © equal to the ParallelJogram C I, being conſticuted on 
cqual baſes ACand CB, and berween the fame parallels AB and 
Li: Therefore AK ſhall be equal ro DF, to which if you adde the 
common C H , the Gnomon MN © (ball be equal co the ReQangle AH 5 
Wherefore ſecing that the Gnomon MN O and the ſquare KG, are 
equal to the ſquare CF, the ReCtangle AH with the ſquare KG, ſhall 
be equal ro the ſame ſquare CF : Therefore, Ita line , &c, Which 
was tobe demonſtratad, 


| SCHOLIUM. 

The ſame @ alſo manifeſt 11 applying it to numbers: Let the line ABbte 101 
then as well AC 45 CBſhallbey , and let C Dbez, ADſbal beg, wdDB 
| 2: Therefore the Relangle AH ſhall be 16 , and the ſquare KG 9, and the 
Gaomon alſo 16 , which with the ſquare KG, is 25 , which ts the ſquare C F, equi- 
walent to the ReRlangle AH 16, and K G 9 , which together make 25 , as is manifeſt, 


PROP. 6. THEOR. 6. 


If a right lne AB 
G E _ . 2 
« TE] Yrdvided mto rao equal 

WY a parts mC , ana there 


be added to it another 
"NJ rebthne BD, direft- 

SS <, the Reflangle Al, 
conteined under thewhote 
AB; ith the added lime BD , towit AD; andthe added Hine 
BD , with the ſquareK G , of the balf CB, isequal to the 


| 


0 . | 
Ky ſquare CE, d:{crived of the line CD , compounded of the balf 
Demonſtration (YN C D' deferibe the ſquare CE , and havingdrawn the 

/ lt, Diameter D FbyB, draw BG parallel coDBE or CF, 
dividing the Diameter in the' point Hz and by H draw'I K, parallel to 

CD; andby A draw A E 7 T toCF, meeting Ep in the 

anc} | Por L: Therefore BI and K H ſhall beſſquares, and Dt ſhallbe I 
\Brſ BD, wn: chro nr = Vherefore the Re&angle Al-ſhalt 
F | beconteined under A Dand D B; and KG ſhall be the ſquare of C B, 
cell which Rectangle Al and ſquare K G,are equatro the ſquare CE: for ſeeing 


eu that 


Ce e.-.__ 


_—_—— _ 


— 


c) Cir, 4324 


d) 43 t. 


e) 36« I's 
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b) 36, Is 


| a) 34-1, 


: 


L 


tqual to twice the ReZangl: AF, conteined under the what 


| other ſegment CB. 


that the Parallelogram A K is equal to the Parallelogram C H; » Seeing 
that the baſes AC and CB are cqual, and the Parallelogram HE j; 
equal to the ſame C H, the complement to the complement, AK any 
H E ſhall be equal to one another : Therefore if you add to them thy 
common C1, the Gnomon MN O ſhall be equal ro the Rectangle AJ, 


| Therefore eng the Gnomon MN O, with the ſquare K G,is equaltorhe 


ſquare C E,the ReQangle Al with the ſquare K G,ſhall be alſo equaltothe 
{quare C E : Therefore, If, &c. Which was to be demonſtrated, | 
This is alſocaſic to be underſtood by the figure,where the Reangle AK 
and HE areeach 8equal parts, to cach of which if you add the ReQangle 
Cl 12, the ReQangle Al will be equivalent to the Gnomon, to wir 20; 
Therefore AI with K G thall be equal to the ſquare CE. 
SCHOLIUM, 


To apply this Theorem ts Numbers: Let 8 be devided eto two equal parts, » 
wit into 4 and 4; and let 2be added , it will be ſeen bow the number 20, th 
of the whole compound number 10 , multiplied by the added 2 with 16, 

the [quare of the half 4 , wequal ts 36 , the ſquare of 6 compounded of the half y, 
and of the added number 2 , as may be alſo underſtood by the figure it ſelf. | 


PROP. 7. THEOR. 7. 

If a r1ght le Ay 

EF — be arvided at plea 1 
TT e arotded at pleaſuret 
MES NNE C , tbe tao ſquares th 
getber , to wit , AD, 
that of the whole A, 
and FH that of one 0 
the ſegments AC , at 


AB, and the ſaid ſegment AC, and to CI the ſquare of ilt 


Demonſtration Deſcribe the {quare of the line AB, towit AD, and h+ 
| ving drawn the Diameter B Eby C, draw C F parallel 
to A Eor BD, cutting the Diameter in the point G , by which point draw 
H l parallel to AB,by the firſt Corollary of the fourth Propoſirion,C Land 
F ſhall be ſquares; And « toraſmuch as G H is equal ro A C, and the 
gure H F ſhall be the ſquare of che ſegmemr AC : Again , foraſmuch 
ds AE iscqual to A B, the ReQangle AF ſhall be conteined under rhe 
whole AB, & the ſegment AC,by the ſame reaſon,the Retangle HD ſhall 
be, conteined under the ſame ABand AC: Foraſmuch as D E and EH 
arc equalro A Band A C, by tcaſon of the ſqnares A Dand HF. 
Foraſmuch then as the ſquire A D is equal tothe Re&angles AF and 


| 


FB; thatistoſay, to the Gnomon K LM, andtothe ſquareC 1, if you 
ks a 


—_— A _——_—- 


— — _ 
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add the common ſquare H F « the ſquares AD andH Fſhall beequal to 
the Retangles A F and DH, {each of which 1s conteined under the 
whole A B andthe ſegment A C,) and ro Cl the {quare of the other part 
CB: Therefore, It a right line, &c. Which was to be denionſtraced. 


SCHOLIUM. 


This is marifeſt alſo if it be applyed to numbers , for A B being divided into 
6 parts, AC ſhall beg, and CB2, 44d AF ſhall berg, ard GDnithHEF 
alfo 24 , and CI 4, #hich parts together , make 52 equal parts : And the two 
ſquares together A D and H F ds alſo make 52 ſuch parts, 


PROP. 8. THEOR. 8. 
rg, Tf aright ime AB, be d- 


' Wh fonbuuknel.n.. 71ded af pleaſure m C , four 
» _ ty ZIMes the Rettangle AH, £con- 
[ENETIT] wind wider the abot AB, and 
HEE NL one of the ſcoments CB , with 
a T PrnT= "i Yo the ſquare OI of the other ſeg- 
Q La p TY ment AC, is equal to the ſquare 


b - CBD AE, deſcribed of the whole 
2 AE , and of the ſard ſegment CB ,-as of one line © D. 


BY Demos tration ThRolong AB towards D , and put BD _ toBC, and 

onthe whole AD deſcribe the ſquare AE, and having 
0 drawn the Diameter DF, draw CI and BG parallels ro DE, cuttin 
the Diamecer in the points H and K, through which points draw L M an 


OP, parallel xo A D., which doth divide the firſt Parallels in the points | 


ol NandQ. | 

In the firſt place the Parallclograms OI, NQ, BM, LG, and 
M8 CP, which are about the Diameter D F ſhall be {quares , by the firft 
Corollary of the fourth Propoſition: And fora{mugh as 2 Q K is cqualto 
AC; Ol ſhall be che ſquare of the ſegment AC: Again , ſeeing that 
N H is equal bro CB, NQ ſhall be the {ſquare of the ſegment C B: 
and cherefore equal torhe {quareBM;, ſeeing tharCBand B Darec- 
qual, therefore each of the lines BH and HQ js equel tp the ſegt 
CB, and ſo the rwo Retangles AH and LQ > ihall be compaile dun» 
der the whole AB, andthe ſegment C B: <Seeing that LH is equaleo 
A B, by the ſame reaſon, N G and HE ſhall be compriſed nnder AB and 
CB: Seeing thar the right lines N H and HM are equalzo C Band BD; 
and GHand E MequaltoFL, thatistofay to LH , or co his equal AB: 
And faraſmuch as rhe ſquares NQ and BM are equal; if you add the 
common rectangle KG, BM and KG together , fball be equal to the 
Reaangle NG: Wherefore the five retangles AH, LQ, HE, BM, 
and KG, which conſtitute the GnomonR HT 5 arc equsl to four ticnes | 


— — 


—_ 


a) 34- 1s 
b) 34-2- 


C) 34. Is 


the Reangle comecined under the whole A B, and che fegmient GB * | 
Now 


eee era ws; , . _ _ 


—_— 


THE SECOND ELEMENT Lib.z 


— OC 


| 


a)33- 1. 


ut I ero—_ 


| ſides ACandCE are equal, thetwoanglesCAEand CE A ſhallbe 


| half a right angle , and by conſequence the whole AE B ſhall be 4 


Now ſeeing that the Gnomon R ST, and the ſquareO1, are equal yg 
the ſquare AE; four times the ReQtanzle conteined under the whole 
AB, andthe ſegment C B, with the ſquare of the other ſegment A, 
is equal tothe ſquare of the line AD, compounded of AB and of the 
ſame ſegment C B : Therefore, Ifa line, &c. Which was to be demay.! 
ſtrated : And this may be alſo underſtood by the figure divided int 
equal parts. 
SCHOLIUM. | 
Now divide 10 at pleaſure , into 6 and 4, the number 240, which 1s made 
the whole 10, multiplyed by the part 6, 4 ttmes, with the number 16 the ſquar' 
of the other part 4; that is to ſay, 2.56 15 equal to the ſquare number of 16 , whichy 
compounded of the given number10 , and of the ſaid part 6, as ts manifeſt : Intl 
ſame manner, the number 160 , which is male of the whole 10 , 4 times multiply 
by the part 4 with 36, the ſquare of the other part 6 ;, that 1s to ſay 196 , 1s equi: 
to the ſquare of the number 14 , compounded of 10 and 4 4s 1s evident. 


PROP. 9. THEOR. g. 

If a right Ie AB, p 
aroided into two equal part 
mc, and to two unequ 
parts m D , the ſquares 16 


| 


and 4 , of the unequal ſex: 
ments AD and DB , of tt 
mbole AB , are double to th 
ſquare AE, of the balf AC, 


andtbe ſquare 1 of the intermediate Seftion C D- 


Demonſtration | pan the point C draw CE at right angles to A B, and 

equal to AC, and joyn AE and EB together ; anl 
from D drawalſoD Fart rightangles to AB , cutting E B in the pointF, 
by which point draw F G, parallelto AB, dividing C E inthe point G; 
and laſtly joyn AF ; Foraſmuch as in the crianzle ACE , the two 


| 


equal: but AC E isa rightangle; therefore the two 2 others are equivt- 
lent. toa right angle: and therefore the angle A EC ſhall be the hall of 
a right angle : By the ſame reaſon, the angle BE C fhall be ſhewn to be 


angle, 

Again , foraſmnch as in the triangle FGE, the angle EGF Þis equal 
to the right angle ECB, che exterior angle to the interior, the ww 
others < ſhall be equat toa righrangle : Bur it is demonſtrated that the 
angle FEG is halt a right angle; Therefore F E G ſhall be alſo halt: 
right angle, and therefore are both equal : Therefore 4 the ſides E G and 
G.F ſhall be equal-to one another : In the ſame manner it ſhall be ſhew 
that the rwo lines F D and D B are equal ro one another. 

. Now foraſmuch as in the triangle ACE, the angleC isa right _ 
the 


a— —  _-. 
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ethe ſquare of the fide AE ſhall be equal rorhe wo ſquares of A C and 
CE, thewhichare equal to one another, being the lines AC and CE 
are equal: Therefore the ſquare of AE ſhall be double co the ſquare of AC: 
the WY Again » toraſmuch as 1n the triangle E G F , the angle G is a right _— 
nM and che ewo fides GE and G F _ t the ſquare of E F ſhail be dou- 
ito MW ble to the ſquare of G F ,, thar is to ſay, of the tquare of CD, which is 
gequaltoG F: Therefore the two ſ{quaresoft AEandEF, are double 
to the two ſquares of AC and C D: Burtheſe ſaid ſquares of AE and 
MW EF bare equal to the ſquare of AF: Therefore the ſquare of AF ſhall 
be double to the two ſquares of A C and C D: and the ſquare of AF is 


wy! equal to the twoſquares of ADand DF: Therefore the wo ſquares of 
4M AD and DFare double to the two ſquares of ACGandCD : Bur the 


1d (quare of DF isequal tothe ſquare ef DB : for thole lines are ſhewn to 
wa i771 In like manner , sherefore*the ſquares of the ſegments A D 


B ſhall bealſo double to the ſquares of AC and CD, the half 


of the line A By and of the middle Section : Therefore , If a line, &c. 
Which was to be demonſtrated, 


SCHOLIUM. 


Let 10 be divided equally into 5 and 5 , and unequally into 7 and 3 , the middle 
Seftion ſhall be 2 , as by the fifth Propoſitton , the ſquares of the unequal parts 7 
wad; , which are 49 azd g, are double to25 and 4 , the ſquares of the Jalf and of 
the middle Seftion , a5 i manifeſt. 


PROP. 10, THEOR. 10. 
- F If a right line AB, 
be droided into two equal 
> parts in C, and there be 
"79 ROT, | 4s 'D_ added L0 it arettly A 


and HEEEETO MY rigbt line BD, the two 
C i oa " a. 4 4. ſquares AL and BG t6- 
G: [4 abehnD, eter ten getber, of the whole AB, 
be mp pert nj nj with the added line BD, 
yp 1% BYE are double to the ſquare 
& i _ii/]/ HC, dſeribedofthe balf 
ad AC, and to the ſquare 
wlll CK , compounded of the balf C B', and of the added hne 
NBD , as of one line. 


nll Demonſtration DRaw CE at tight angles to the line AB , and 
make it equal to the half AC, and joyn 
n the right lines A E and EB, and by D draw FDG, ny - 


3 


Rs CES — 


ett — 


THE SECOND ELEMENT Lib, 


a) 29+ [. 
b) 34.1. 
C)34- Is 


d) 6+ Is 


C) 47+ I 


f) 47» Ts 


$) 34-1, 


h) 47-1- 


CE, meeting with E B prolonged inthe point G , and by E draw FE 
| aralleltoC D , meeting DF in the point F, and let the right line Ag Go 
* joyned , we ſhall now ſhew that the angle AEB is a right and 
as in the foregoing Propoſition , and C E B halt a right anyke r 
2 and therefore its alternate angle EGF in like manner half a righ eq 
angle : Bur the angle Þ F is a right angle being oppoſite to the rig} a 
ang'e C in the Parallelogram C F; < therefore the other arigle FE G ſhy 
be alſo half a right angle , and therctore equal toE G F : V\ heretere E 
and FG d oppoſite rothe angles FE G and E G F; are in like manner equi 
by the ſame diſcourſe it ſhall be ſhewn thar BD and DG are equa 
foraſmuch as the angle BD'G is @ right angle , and BGD half 
righe angle, &c. 
Foraſmuch therefore, as the ſquare of A E is © equal to the equi 
| ſquares of the equal right line 
E F AC and C E,the ſame ſqarx 
” aa Fok L.9 of AE ſhall be double toths 
FE. : ſquare of AC : Again, fy 
aſmuch as the ſquare of E( 
F, i | fis equal ro the equal ſquarg 
FW R% . W*) * of the equal right lines E 
"OT EEE 2 and F G, the ſame ſquared Jel 
; +++ h— MV EG ſhall be in like mann loc 
| FLEET 5 | G double to the ſquare of E F, « a 
| "Te © 2: of C D ics equal; for 8 C Dil (, 
oo - | ENS equai to E F: therefore the q 
Lo EELLE.:..oic ſquares of AE and EG wil ,1 
double to the ſquares of AC £, 
and CD ; Bur the ſquared P 
AG isequal co the {quares di x: 
2X 59 ol ABand EG, ad chcrelforl cf 
——m—mmrrmnrnmk double to the ſquares of AC q, 
and CD, and the ſquared 4, 
ADandDG are equalto the ſquare of AG : Therefore the ſquares d 
APD and DG are double to the ſquares deſcribed of AC and CD 4 
Theretore ſecing that the ſquare of D G is equal to the ſquare of it G 
equal BD , the ſquares of AD and DB ſhall be in like manner doubl 
to the ſquares deſcribed of A Cand CD: Therefore, It a right line,& 
Which was to be demonſtrated. 
SCHOLIUM. | 
Divide the number 1o 11to two equal parts 5 and 5 , to which add ſome of © 
number 4s 3 , in ſuch ſort 45 the whole compound number may make 13 , wil "* 
_— 169andg , of the numbers 13 and 3, are double to the ſquares 25 and 6188 7" 
which are produced of the numbers 5 and 8 , 4 ts manifeſt, 
| PROP. 11: PROBL, 1, | 
| To aroude a groenright me AB, in ſuch ſort asthat th 
Rettangle C Gcontemed under the wbole A B, and one of tl 
ſegmentsB G , may be *qual to the ſquare AH of the oth 


Dem 


Fes 7 _—__— - 


| ſegment AG. 


tb, 


Lid. 3. 


'% 


oF EUlGCLtDE. 


Conſtrafizon | Þ wear the ſquare A C of the tight line AB, and having : 
divided the fide D A into two equal parts in the point E; 

drawE B , and prolong D A to the poinr F, in ſuch fort as E F be pur 
equaltro EB, and from A B cut off AG equalcoAF, for AB is greater 
than AF: Seeing © that E A aad AB are gtcatet than EB, or E F its 
equal : Therefore. taking away the 

x7 h common part EA, there will reſt 
A Bgreater than AF: I ſay that AB 
is divided in the point G ; in ſuch ſort 
| as the Refangle conteined under 
" Sim. TH = ABandBG, is equalto the ſquare 
— of A G,in ſuch ſort as thatBG is the 


",Y leſſer ſegment, and AG the greater. 


DemonſtrationF/Or deſcribe AH the 
ſquare of AG , aid 
| prolong the fide H G towards I , in 
C I ſuch ſorc as that H I may divide D C 
| in the point I, which Þ ſhall be paral- 
JeltoF Dand B C; thetefote C G and DH ſhall be reQangled Paralle- 
lo2rams, and CG ſhall be conteined under the whole A B, and the ſeg- 
mentBG ; for CBis _ ro A B; which ſaid ReQangle is equal tothe 
{quare G F of the other legment A G.. | TO "IN 
For ſeeing that D A being divided into two equal partsinE, and AF 
added theteto , © the Rectangle conteined undet DFandF A, that is to 
fay, the ReQangle DH, (for FH is equal to F A,) with the ſquareof the 
tafAE, is equal to the ſquare of E F, thatis ro ſay, to the ſquareof 
EB, which isequaltoE F: Burthe ſquare of E Bis equal 4 to the ſquares 
of E A and AB: Whereforethe ReQtangle DH, with the ſquare of AE 
ſhall be alſo equal to the ſquares of A E and AB; taking away thetefore 
the common ſquare of AE , thete will remain the ReQangle DH, 
equal to the ſquare of AB, which is the ſquare AC: Therefore if the 
common Refangle D G be taken away, there will remain the ReQangle 
G C, equalto the ſquare G F, which was propoſed : Therefore we have 


divided, &c. Which was to be done, 


SCHOLIUM. 


This Problem cannot in any kind be demonſtrated by numbers; For no number 
can be divided in (uch ſort into two parts, 4s the number produced of the whole 
multiplyed by oxe of the parts, may be equal tothe ſquare number of the number 
remaining, 4s ſhall be demonſtrated in the fourteenth Propoſition of the Ninth Book, 


C The Demonſtration of the ten foregoing Theorems in tumbers,accot- 
ding to Barlaars , ſhall follow at the End of this Second Book, | 


PROP. 12. THEOR. 14. 
In Amabligonium triangles A B C , tbe ſquare 
AQ, of the ſide AC, which ſubtendeth the obtuſe angle 
s 2 ABC,| 


—_— - 
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A) 4+ 2. 


b) 47-1T: 


C) 47. 1+ 


mmm —_— 
« —_— 
- - - 4 


| 


ABC , 1 greater than th 
, ſquares ALand HF , of the ful 
»x ABand BC, whib do conten 
- the obtuſe anole ABC, by twin 
Zo the Reflangle CF , contein 
7 wnder one of the fides which an 
about the obtuſe angle , tom, 
CB, on which being prolonged, 
there doth fallthe perpendicular AD , and the line BD , ts 
ken without , between the perpendicular AD , and the obtif 
angle ABC. 


Demorſtration FOr ſeeing that CD is divided at adventure in B, the 
ſquareot CD, rowit,C K , is equal ro the two ſquared 


| CBandBD, andtotwice the ReQangle conteined under C Band BI, 
adding therefore the common ſquare of A D,to wit,D N, the two ſquare 
of C D and D A ſhall be equal tothe three ſquares of the lines C B, BD, 


and DA, and totwice the ReQangle conteined under C Band B D : Bu 


the ſquare of AC Þ is equal to the two ſquares of CD andD A, th 
ſame ſquare of A C ſhall be therefore alſo cqual to the three ſquares d 
C B,BD,& DA,and to twice the Refangle conteined under C B and BD, 
therefore ſecing that the ſquare of B A is < equal to the ſquares of B Dan 
D A, the ſquareof A Cſhall be equal to the ſquares of CB and BA 
and to twice the Refangle conteined under CB and BD, which is pre 
poſed : Therefore, In, &c. Which was to be demonſtrated. 


PROP. 13, THEOR, 12. 


In Oxigonium trianglt 

ABC, the ſquare 1 of it 

fide A B , which ſubtendeth the a6 

> cute angle ACB, 6 kf tba 
: the ſquares 2., and BK, of i 
"5 ſds ACand CB, mhichcontti 


HI: K the accute angle A CB , by tai 
the Reflangle BF , contemed under one of the ſides BC\ 
which are about the accute angle ACB, tomit, that onwhitl 


the 


_—_— 


—————_——_.—.. ——_ 
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the perpendicular AD aoth fall, and the line DG taken from 
pithin , between the per pendicular AD , and the accute angle 
ACB. 


Demerftration F{Or ſeeing that the fight line B C is divided at adventure 

in the point D, the ſquares of « B C andof CD, ate equal 
totwice the ReQtangle conteined under BCandCD, and to the ſquare 
BD : Therefore if you add the common ſquare of D A, the three ſquares 
of BC, CD, and DA , ſhall be equal ro twice the ReQangle conteined 
under BCandCD, and to the two ſquares of BD and DA: Bur bthe 
ſquare of C Ais equal to the two ſquares of C D and D A ; therefore the | 
wo ſquares of BC and C A are equal to twice the Re&angle conteined 
under B Cand CD, and to twice the ſquares of BD and D A; There- 
fore ſeeing char the ſquare of A Bis equal to the two ſquares of BD and 
DA, thetwo ſquares of BC and CA ſhall be equal to twice the Re- 
tangle conteined under B C and CD, and to the {quareof A B, which 
was propoſed, 

In che ſame manner , we thall demonſtrate that t 
['BC are cqual to twice the Rectangle conteined 1 
and ro the ſquare of A C, thar is to ſay, that the 
lefle than the ſquares of the ſides A Band BC, b 
| conceined under C B and B D: Therefore , In 
| Which was to be demonſtrated. 4 


uares of A B and 
r CB and B D, 
of the fide ACis 

the ReQangle 
Oxigonal triangles , &c. 


, 


PROP.-14. PROBL. 2. 
To conflitdte a ſquare M , equal to @ giotn right hned 
fioure A. | 


ed 


. # 

» . - 
. - 
- 
= 


j A 


z C Dp 
Cioſtru3;on Ake 2 the reQtangled Parallelogram BC DE ; equal to 
| M the right lined ns A, and prolong one of its ſides, as 
DCtoF, and make C F equalto GB, and divide D F into two equal 
parts in the point G , which ſhall be the ſame as the point C, or not; 
if itfall on the point C , the right line B C,, (ſeeing it is made equal to 
CF,) ſhallbe equal toC D therefore the Re&angle B D ſhall be a 
quare, and ſeeing Þ that the ſides B E and E D ate cqual to the oppo- 
litefides BCand C D, you have what was ſought : Burif the point G 
Gth not.fall on the point C , from che = G asa center, and at the* 


a) 7. 3; 


b) 47: t 


lſtance GF or GD , deſcribe the ſetnicircle FHD , and m_ 


« # — 
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© BC to the Circumference H, and draw alſoG H : ſay thar the ſquareof | 
the right line C H is equal tothe righr lined figure A. # 


Demonſtration FOraſmuch as D F 1s divided into ewo equal parts inG,| | 
and in twouncqual parts inC, theReQangle conteined| Wl | 

le) 5.2 | under D CandCH, rowir theReQangle BD, < with the {quare of GC 
| ' {| is equalto the ſquareof GF, orof GH Yor thereto : Bur the ſquare 
d) 34: 1+ of GH is 4 equal to the two ſquares GC and CH : Therefore the 

| ReRangle B D, with the ſquare of G C, is equal to the two ſquares of GC 
and C H : Therefore if you take away the common ſquare G C, there G 
will remain the Refangle B D; that is to ſay , the right lined figure A 
equal to the ſquare of C H: Therefore,Ve have conſtituted,&c, Which 


was to be done. 


in, 


The End of the Second Element of EU CLIDE. 
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28 The Demonſtration of the ten firſt 
Theorems of this Second Book of 
EUCLIDE in Numbers , ac- 
cording tO Barlaam. 


T PRINCIPLES. 

: A number 5s ſaid to multiply another number : wha 
the number multiplyed is ſo oftentimes added to it ſelf,as ther 
be unities inthe number which multiplyeth : whereby js prod 
ced a certain number , which the number, multiplyed , meaſy- 
reth by the unities which are inthe number which multiplieth. 

2 And the number produced of that multiplication is called = 


. ; wh 

a plain or ſuperficial number. —_ 
3 A ſquare number u that which is produced of the multi-\ Bu 
plication of any uumber into its ſelf. | ol 
| 4 Every leſſe numbcr compared to a greater, is ſaid to be 4 PA 
part of the greater, whether the leſſe meaſure the greater, oÞ 1tt 
meaſure it not. | bc 


| 5 Numbers, whom one and the ſelf ſame number meaſs- | 
? reth equally , that is, by one and the ſelf ſame number art 
equal the one to the other. | | 


6 Num — 


th. th 
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..'6-Numbers that are equimultiplices to one and the ſelf ſame 
mmber, that is, which contein one and the ſame number equal- 
ly and alike , are equal the one to the other. 


PAOFOUSIFIO NL 


C4 . Two numbers being gi- 
 A..3ÞD,.3E..38B ven, if _—_ of them be di- 


fins | AREA $ $ +” wided into any numbers 5 

t | how many ſoewver : the plain 
of ſ uperficial number which is produced of the multiplication 
of the two numbers firſt given, the one into the other , ſhall 
be equal to the ſuperficial numbers which are produced of the 
multiplication of the number not divided into (every part of 
the number divided. | 
Demorftration —_——— that there be two numbers A Band-C. And di- 


| many foever, as imo AD, DE, and EB. Thenl faytbar the ſuperfici- 
| -number which is produced of: the multiplication of rhe number C'inco 
the number A B,is equal ro the ſuperficial numbers which are produced of 
the mulriplicarion oft rhe number C incorhe number AD; andof C into 
DE, andot Cinto EB. Forler F be the ſuperficial number produced of 


vide che number AB into ccreain orher numbers ; how: | 


the multiplication of the number C intothe number A By and let GH 
bethe ſuperficial number produced of the multiplication of. Cinto A'D: 
And let HI be produced of themuliplication'ot. C imo D E:: and finally, 
of the multiplication of C intoF B , let thete'be produced the number 
IK: Now foraſmuch as AB muſciplying the number C produced the: 
number F : Therefore the number C meaſureth che number F by the 
unities which are in the number A B. And by the ſame reaſon may be 
proved that the number C doth alſo meaſure che number G H, by the 
unities which are in the number AD, and then it doth meaſure the 
number HI, by rhe unicies whichare in the number DF ; and finally, 
thar it meaſurerh the number I K by the unities which are in the number 
E B, Wherefore the number C meaſureth the whole number G K by the 
unities which are in the number A B, Burt it before meaſured the number 
F by the unities which are in the number A B , wherefore either of theſe 
numbers F and G K is equimultiplex ro the number C : But numbers 
which are equimultiplices to one and rhe ſelf ſame numbers ; are equal the 
one to the other 2 : Vherefore the number F is equal to the humber GK : 
But the number F is the ſuperficial number produced of the mulrtiplicati- 
on of the number C into the number A B: and the number G K is com- 
poſed of the ſuperficial numbers prodnced of the multiplication of the 
number C not divided into every one of the numbers A D, D E, andE B: 
If therefore there be two numbers given; and the one of them be divided, 
&c. Which was to be demouſtrated. 


| PROPOSITION It. 
If 4 number given; be divided into two other numbers © the 


a)Def. 6: 


ns 
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ſuperficral numbers , which are produced of the multiplicati. 


| 


— alt 


on of the whole-into either part, added together, are equal ty 
the ſquare number of the whole number given, 


Ag...4C.ocD ; 
34G IDF Sober ocoonoc dP conprimgns 12 
MT mg. that the number given be AB : andlet itbe diy 
| ded into two ocher numbers A C and C B. Then I fay tha 
the two ſuperficial numbers , which are produced of ABinto AC, and 
of AB into B C, thofe two ſuperficial numbers (I fay) being added toge. 
ther, ſhall be equal to the ſquare number produced of the multiplica- 
tion of the number A B into it ſelf, For let the number A'B multiplyingit 
ſelf produce the number D, Let the number AC alſo multiplying the 
number A B, produce thenumber E F : Again, let the number C B mul, 
tiplying the ſelf ſame number AB , produce the number F G : Now for 
AE as the number A C multiplying «the number A B, produced the 
number E F : therefore the number A B meaſureth the number E F 
the unites-which arcin A C. Again, foraſmuch as the number C B mul. 
tiplyed the number A B, and produced the number F G : therefore the 
number A B meaſureth the number F G , by the unites which are inthe 
number CB : But the ſame number AB belore meaſured the number 
E Fby the unites whichare in the number A C : Wherefore the numbet 
A B mea(ſurerh the whole number E G, by the unites which are in AB 
Farther , foraſmuch as the number A B multiplying ir ſelf, produced 
the number D: therefore the: number A 5 mcaſurect: che number Dby' 
the unices which are in himſelf. Wherefore it meaſureth either of th 
numbers ; namely, the number D, and the number E G , by the unitie 


which are in himſelf, VVherefore how Multiplex the number D, is tothe| 


number A B, ſo Multiplex is the number E G to the ſame number AB, 
But numbers which are equimuliplices to one and the ſelf ſame number, 
are equal the one to the other, Wherefore the number D is equal to the 
number E G. And the number D is the fquare number made of the num: 
ber AB, andthe number E G is compoſed of the two ſuperficial num- 
bers produced of AB into BC, and of BA into AC. Wherefore the 
ſquare number produced of the number AB, is equal to the ſuperficial 
numbers produced of the number A B into rhe numberBC, nd of AB 
into A C, added together: If therefore a number be divided into two 
other numbers, &c. Which was tobe demonſtrated, 


PROPOSITION IIL 
If a number given, be divided 
A....4C..2B mnto two numbers : the ſuperfici 
ROS al number which is produced 0 
the multiplication of the whole 
into one of the parts, is equal to the ſuperficial number which 
3s produced of the parts the one into the other, and to the ſquare 
number produced of the aforeſaid part. 


—4 


Des 


2, 


te 
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BieraCc muldpiying the number CB, produce the number E F:and finally, 
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pemanftr ation Uppolc that the number given be AB, which let be di- 
| vided into two numbers A C and C B. Thenl ſay chat the 
ſuperficial number which is produced of the —_— tion of che num- 
ter A Binto the number BC, is equal to the ſuperficial number which js 
Sroduced of the multiplication of che number A C into the number C B, 
494 ro the ſquare number produced of the number CB. For let the number 
AB multiplying rhe number C B,produce the number D, And ler the num- 


let the number C B multiplying himſelf produce the number FG. Now 
foraſmiuch as the number A B multiplying the number C B, produced the 
number D. Therefore the number C B meaſurech che number D, by the 
unites which are in the number AB, Again; foraſmuch as the number 
AC mulriplying the number CB, and produced the number E F ; thete- 
fore the number C B meaſurech che number E F, by the unites which are 
in A C. Again, foraſmuch as the number C B multiplied ur felt and pro- 
duced the number F G : theretore the namber C B meaſurech the number 
x FG by the unites which are in it ſelf. 
Aooonhb So 2D Bur as we have before proved , the ſelf 
I booubiadeces I2 ſame number C B meaſureth alſo the 
E........$F....4G number E F by the unites which are in 
| che number AC; wherefore the nvm- 
ber CB meaſurerth the whole number. E G , by che nnices which are in 
the number A B, And ir alſo meaſurech the number D by the unites 
which arc in the number A B. Wherefore the number CB equally meaſu- 
teth eicher number,namely,the number D, and the number E G. Bur thoſe 
numbers whom one and the ſelf (amenumber meaſurerh equally,are equal 
the one to the orher. VVherefore the number D is equal tothe number E G. 
Butthe number D is a ſuperficial number dal of the multiplication 
of the number A B into the number BC, and the number E G is the fu- 
perficial numbcr produced of the multiplication of che number A C into 
thenumber C B, and of the ſquare of the number C B, Wherefore the 
ſuperficial number produced of the multitiplication of the number AB 
into the number C B, is equal ro the ſuperficial number produced of rhe 
number A C into the number C B, _ tothe ſquare of the number C B, 
| If thereforea number be divided into two numbers , the ſuperficial num- 
| ber, &, Which was required to be proved. 


PROPOSITION IY. 


If a number given be divided into-wo numbers, the ſquare 

| mmber of the whole , is equal to the ſquare numbers of the 

parts , and to the ſuperficial number which 3s produced of the 
multiplication of the parts the one into the-other twice. 


— 


Demonſtration Uppoſe that the number given be A B;, which let be divi- 
ded into twonumbers A C and C B, ThenlI ſay, that the 

(quare number of the whole number A B, is equal to the ſquares of the 
ts; thatis, tothe ſquares of the anos & C and CB, andto the 
wperficial number produced of the multiplication of the numbers A C- 


K and! 
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he Cnrrnrnn— —— une! 
and C B,one into the other twice. Let the ſquare number produced ſl nun 

the multiplication,of the whole number A B, into himſclt be D. And lefif-equ 

C A multiplyed inro himſelf produce the nemberE F: And CB nuliff the 

plyed into it ſelf letir produce G H: and finally, of che multiplication off proc 

the numbers AC andC B, the one into the other twice , let there be profil one 

duced either of theſe ſuperficialnumbers F G and H K. Now foraſmugiiff DC 

as the number A C multiplying it ſelf produced chenumber E F : ther ber 

fore the number A C meaſurerh the number E F by the unites which ar the 

in it ſelf, And foraſmuch as the number C B multiplyed che number CAM nun 

of t 

4 ane dou 6C..2B #4 
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and produced the namber F G : therefore the number A C mealurerhtheliff one 

number F G by the unites which are in the number C B. But it beforealſ and 

ſomeaſured chenumber E F by the unites which are in ir ſelf, Where An 

fore the number A B multiplying the number A C , produceth the nun. ber 

ber E G. And therefore the number E G is the ſuperficial number prodyſ ove 

ced of the multiplication of the number B A into the number A C. Avi ced 

by the ſame reaſon may we prove that the number GK is the ſuperfical whi 

number producedof the multiplication of the number A B into the nun by 

berB C. Farther the number D is the ſquare of the number AB. Butiofl the 


| number be divided into two numbers, the ſquare of the whole numbe 
isequal to the two ſuperficial numbers which are produced of the mul 
tiplication of the whole into either the parts, (by the ſecond Theorem) 

herefore the ſquare number D is equal tothe ſuperficial numberE 
Burt the number E K is compoſed of the ſquares of the numbers A C a 
CB.and of the ſuperficial number which is produced of the multiplicatin 
of the number AC & CB the one into the other twice:and the number Dj 
the ſquare of the whole number AB. Wherefore the ſquare number prodt- 
ced of the multiplicati6 of the number AB into its ſelf is equal to the ſquar 
numbers of the parts,that is,to the ſquare numbers of the numbers A Cal 
C B, and to the ſuperficial number produced of the multiplication of th 


numbers A C and C B,the one intothe other twice : If therefore a numbeM@ the 
given be divided into two numbers,8c. VVhich was required to be provetl K? 
PROPOSITION V. - 

If an even numb 
ooo Cood Io 2D Ws 
or = LESS ts _ A be divided into iwo+ 'q 
Moon anetinst 12G....4 the 
K...-4L-:::4M-..-4N-.+4X qual parts, and agait to! 


| alſo into two unequifY in 
parts, the ſuperficial number which is produced of the mul 
tiplication of the unequal parts the one into the other, togſ ? 
ther with the ſquare of the number ſet between the parts , i 
equal to the ſquare of half the number. 
Demos tration QUppole that A Bbe an even number , which let be divide 
into two equal numbers AC andCB, and into two une 
qual numbers AD and D B. Then 1 ſay, that the ſquare number which 
produced of the multiplication of the half number CB into it ſelt, 5 
equal to the ſuperficial number produced of the multiplication of the! 
| une 
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umequalnumbers AD and D B, the one into the other, and tothe ſquare | 
number produced of che number C D, which is {er berwcen the ſaid un- 
[equal parts. Lerche ſquare number produced of the multiplication of 
the half number C B into ic {elf be E. And ler the ſuperficial number 
produced of the multiplication of the unequal numvers AD and D B, the 
one into the other , be che number F G ; and ler the ſquare of the number 
DC which is ſer berween the parts be G H. Now foraſmuch as the num- 
ber BC is divided into che numbers B Dand DC, therefore the ſquare of 
the number B C , that is , the number E , is equal ro the ſquares of the 
numbers B Dand D C, and tothe ſuperficial number which is compoſed 
of the multiplication of che nambers B D and D C ; the one into the other 
wice , (by the fourth Propoſition of this Book :) Let the ſquare of the 
number B D be the number « L , and ler N X bethe {quare Ws number 
DC : and finally, of the multiplication ot the numbers B Dand D C, the 
one into the other twice, let be produced cither of theſe numbers L M 
and MN. VWheretore the whole number KX is equal tro the number E. 
And foraſmuch as the number B D multiplying it ſelf produced the num- 
ber K L , therefore ic meaſureth ic by the unites which are in it ſelf, More- 
od over, foraſmuch as the number C D multiplying the number BD , produ- 
Ar ced che number LM; therefore alſo D B meaſureth LM by the unites 
which are in rhe number C D : bur ir before meaſured the number K L 
by the unites which are in it ſelf. Wherefore the number D Bmeaſureth 
the whole rumber KM by the unites whichare in C B. But the number 
CBis equa! co rhe number C A. Wherefore the number D B meaſureth 
the number K M by the unites which are in CA. Again, foraſmuch as 
thenumber © D multiplying the number D B produced the number MN : | 
theretore r1i@ number D B meaſurecth the number M N , by the unites 
which are in the number C D : but it betore meaſured. the number KM 
by the unites which are in the number A C. Wherefore the number B D 
meaſureth the whole number K N by the unites which are inthe number 
Ab. Wherefore che number F G is equal torhenumber KN, For num- 
bers whicifare equimulrplices to one and the ſelf-ſame number , are equal 
the one to the ocher, Bur the number GH is equal tothe number N X : for 
 theſW cicher of them is ſuppoſed tobe the ſquare of the number CD. Wherefore 
nbaſW the whole number K X is cqualro the whole number FH : Bur the number 
vel KX is equal co tize number E, Wherefore alſo the number FH is equal to 

the number E. And the number FH is the ſuperficial number produced of 

the multiplication of the numbers AD and DB the one into the other, 
ver together wich the ſquare of the number DC. And the number E is the 
0 of (quare of the number C B. Wherefore the ſuperficia! number produced of 
the mulciplication of the unequal parts A Dand DB;the one into the other, 
together with che ſquare of the number D C, which is ſer between thoſe 
14 MY unequal parts, is equal to the ſquare of the number C B, which is the half 
vl of che whole number AB: If therefore an even number be divided into rwo 
gt equal parts, &c, Which was required to be proved. 


PROPOSITION VI. 


dll If an even number be divided into two equal numbers, 
uno 2nd unto it be added ſome other numbers; the ſuperficial num-] 
ber which is made of the multiplication of the number contp0- 
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{ the ſquare of the'number B C be the number N X. Wherefore the wh 


| number C D. The number DB alſo meaſureth the number M N by the 


ſed of the whole number and the number added , znto the 
number added, together with the ſquare of the half numbe, 
is equal tothe ſquare of the number compoſed of the half ani 


the number added. y 
'4 
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Demonftr at;on gu ppoſe that A Bbe an even number , and let ir be dividel 

into rwo equal numbers AC and C B : and unto it ler there 
be added an other number BD. ThenlT ſay, that the ſuperficial numbe 
produced of the muluplication of rhe number A D into the number D} 
is equal co the ſquare of the number C D. For ler the ſquare number 
-thenumber C D be the numberE , and ler the ſuperficial number pry 
duced of the multiplication of the number A D into the number D B, be 
the number FG ; and finally, ler the ſquare number of C B be the nun 
ber G H: And foraſmuch as the ſquare of the number C Dis (by the p1h 
Propoſition) equal to the ſquares of the numbers D Band B C rogethe, 
with the ſuperficial number which is produced of the multiplication d 
thenumbers DBand BC, rhe one into the other twice, Ler the ſquared 
the number B D be chEmmber K L : and ler the ſuperficial numbers pro. 
duced of rhe multiplication of the numbers D Band B C, the one inn 
| the other twice be eitherof theſe numbers L Mand MN : and finally, le 


number K X ſhall be equal to theſquare of the number CD : But the ſquar 
of thenumber CD is the number E. Wherefore the number K X is equaly 
the number E. And foraſmuch as the number B D multiplying ir ſel, pro 
duced the number K L : therefore the number B D meaſureth the nun. 
ber K L, by the'unites which are in it (elf, bur ic alſo meaſurerh rhe nun- 
ber L Mby the unices which are in the number C B. Wheretore the num: 
ber D B meaſureth the whole number K M by the unites which are intk 


unites which are in the number C B: and the number C B is equal totk 
number C A by ſuppoſition, Wherefore the number D B mea{lureth tl 
whole number KN by the unites which are in the number A D. Burtk 
niimber D B doth alſo meaſure the number F G , by the unites which are 
the number AD : for by ſuppoſition, rhe rumber FG is the ſuperfics 
mimber produced of the mulriplication of the numbers A D and D B, the 
one into the other,” Wherefore the number FG is equal to the numbe 
K/N. Butthe number HG is equal to the number N X : for either « 
them is the ſquare number of the number C B. Wherefore the who 
number F H is equal tothe number K X, and the number K X is proved 
be equal to the number E. Wherefore the number F H ſhall alſo be equi 


| 


tothe number E. And thenumber F H is the ſuperficial number product! 
, of che multiplication of thenumbers A D and D B, the one into the othet, 
rogerher with the ſquare of the number CB, and the number Es 
theiquare of rhe number C D: Wherefore the ſuperficial number prodt 
ced of the multiplication of the numbers A D and D B, the one into tit 
ret; together.with the {quare of the number C B, is equal to the (quan; 
of the number C D : Ittherefore an even number, &c. Which was to | 


demonſtrated. P R 0 
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PAOFOSITION VIL 


If a number be divided inty two numbers : the ſquare of the 
whole number together with the ſquare of one of the parts, is 
equal to the ſuperſicial number produced of the multiplication 
of the whole number into the foreſaid part twice, together with 
H the ſquare of the other part. 


"94 Manns $ CoootÞ 

= Demonſtration Q Uppoſe thar l.c number A B be divided into the numbers 
_— Avand CB, Then I ſay; that the ſquare numbers of 
DL the numbers B A and A C are equal to the ſuperficial number produced 


r of of che multiplication of che number BA into che number A C twice, ro- 
gether with che ſquare of the number B C, For foraſmuch as (by the 4h, 
lt | Prop. of this Book,) rke {quareof the number AB is equal to che ſquares 


_ of the numbers B C and G A, and co the ſuperficial number produced of 
+ WW) che mulciplication of rhe numbers BC and C A, the one into the other 
= | wice: add the {quare of the number AC common to them bath, Where- 
} 


| fore the ſquare of the number AB , rogether with the ſquare of che num- 
| ber AC is equal totwo ſquares of chenumber AC, and toone ſquare of 
| the number CB, and alſo co the ſuperficjal number produced of the mul- 
tiplication of the numbers BC and C A, the one into the other twice, 
And foraſmuch as the ſuperficial number produced of che mulciplica- 
| tiomof the numbers B AandC A, the one intothe other once, is equal ro 
the ſaperficial number produced of the multiplication of BC into' C A 
once, and to che ſquare of the number C A (by the third Propoſitionof 
this Book) : therefore the number produced of the multiplication of B A 
imo AC twice, is equal rothe number produced of the mnlciplication of 
BCinto C A twice, and alſo ro two ſquares of the number C A; Add 
the ſquare number of BC common to them both, VVherefore wo ſquares 
of the number A C , andoye {quare of the mumber CB, ro2echer wich the 
ſuperficial number produced of che multiplication of B C inta C A twice; 
ac equal ro the ſuperficial number produced of the mnltiplication of the 
number BA jnto the number A C twice together , withthe fquare of the 
number C B.. VV herefore rhe ſquare of che number A By-tozether with 
the ſquare of the number A Cis equal tothe ſuperficial number produ- 
ced of che multiplication of the number B A into the number AC twice z 
. yo with the {quare of the number C B. If therefore a number be di- 


| vided into ewonumbers, &c, Which was required tobedemonſtrated. 


'$ "64 theſquareof the whale A B, 
ls 25 theſquareofthepart AC, 
64 the ſquare of the whole | 8g 

$ $ | 

$& 2 | 80 the ſuperficial number. 

| p | 9 theſquareof the other patt BC 
b 25 +>theſquareot the part (89 
of 
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| "00 the ſuperficial number produced of the multiplication Mp 
TS. the whole into the part twice. | 
Ma. 
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9 he ſquarcof theother part, 


PROPOSITION VIII. 


If a number be divided into two numbers, the ſuperfecid 
number produced of the multiplication of the whole into on 
of the parts four times , together with the ſquare of the othy 
parts, is equal to the ſquare of the number compoſed of th 
whole number and the foreſaid part. | 


A..c..6 Co.3 B..23D 


Demonſtration SuUopeſe that the number A Bbe divided into two number 
» "ACandCB. Thenl ſay, that the ſuperficial number pro- 


duced of the multiplication of the number A B into the number C B tou be 
times, together with rhe ſquare of the number AC, is equal co the ſquare Ml #* 
of the number compoſed of the numbers A Band CB. For unto the nun- WM th; 


| ber BC lerthe number B D be equal. Now foraſmuch as the ſquaredMl ;þ, 
the number A D is equal ro the ſquares of the numbers A Band B D, and 
to the ſuperficial number produced of the multiplication of the number 
AB and BD, the one into the other twice, (by the 4h. Prop, of this Book,) 
And the number B D is equal to the number B C: therefore the ſquare df De 
the number A D is equal to the ſquares ot the numbers A Band BC, and 


the ſuperficial number produced of the multiplication of the number P 


ABandB C, the one intothe other twice, But the ſquares of the num *: 
bers ABandBC are cqual unto the ſuperficial number produced of che ©'* 
mulciplication of the numbers A Band BC , the one into the other twice Ml 
and to the ſquare of AC. (by the eighth Propoſition.) Wherefore the ber 
ſquare of the number A D is equal ro the ſuperficial number producedd D 
the multiplication of the numbers AB and BC, the one into the othet the 
four times, and rothe ſquare of the number A C, But the {quare of the qu 


number AD is the ſ{quare of the number compoſed of the number 
ABandBC: forthe number B D is equal to the number B C, Where Mt 
fore the ſquare of the number compoſed of the numbers A B and! = 
BC, is equal to the {I number produced of the multiplication! {qu 
of the numbers AB and BC, the one into the other four times, and 

to the ſquare of thenumber A C. It therefore a number be divided it- 
to two numbers, &c. Vhich was to be demonſtrated. 
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64 the: ſuperficial number produced of the multipli-? 
cation of the numbers AB and B C; the one | 
into the other four times, 
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36 the ſquare of AC, | 
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| compoſed of A Band B C. 
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64 the ſuperficial niiber produced of the multipl, made 4 times: | 
36 the {quare number of AC; 
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PROPOSITION IX. 


If 2 number be divided into two equal numbers, and again 
be divided into two unequal parts : the ſquare numbers of the 
unequal numbers, are double to the ſquare which 1 made of 
the multiplication of the balf number into it ſelf, together witb 
the ſquare which is made of the number ſet between them. 


oat f ork D..2B 


Demanfiration Or let the nutaber AB being an even number be divided 
into two cqual numbers AC and CB: and into two une- 

val numbers AD and D B. Then I ſay that the ſquare numbers of 
Dand DB are double to the ſquares which are made of the multiplica- 
tion of the numbers A C and CD into themſelves; For;foraſmuch as the 
number AB is an even number, and is divided alſo into two equal num- | 
bers ACandCB, and afterward into rwo unequal numbers A D and | | 
DB: therefore the ſuperficial number produced of the multiplication of 
thenumbers AD and DB, the one into the other, together with the 
lquare of the number D C, is equal to the ſquare of the number A C;(by 
the fitth propoſition.) Vherefore the ſuperficial number produced of the 
mulciplication of the numbers AD and DB, the one into the other 
twice z together with two ſquares of the number C D, is double to the 
{quate of the number A C. Foraſmuch asalſo the number AB is divided 
into two _ numbers AC and CB, therefore the ſquare number of 
AB is quadruple to the ſquare number produiced of the miultiplication of 
thenumber A C into it ſelt (by the 4th. Propoſition ) Morcover foraſmuch 
the <p number produced of the niultiplication of the numbers 
3 AD andDB, the one into the other twice together , with two ſquares 
Wy "the number D C,js double to the ſquare nuttiber of C A : and foraimuch 
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as there are two numbers, of which the one is quadruple to one and the 
ſelf-ſame number , and the other is double co rhe ſame number : rhercfore 
thatnumber which is quadruple , ſhall be double to char number whichis 
double. Wherefore the ſquare of the number A Bis double to the num. 
ber produced of the multiplication of the numbers A D and DN B, the one | 
inco the other twice together , with the rwo {quares of che numver D C,) of 
Wheretore the number which. is produced of the multiplication of the! 
numbers AD and DB, theone intothe other twice , is lefle rhan half of ,, 
che ſquare of the number A B, by the two ſquares of the numvers D C, 
And foraſmuch as the number produced of the multiplication of che num. W j,, 
bers AD andDB, the one into the other twice, together with the num. Mc 
ber compoſed of the ſquaresof che numbers A D and D B is (by the fourth 
Propoſition) equal to the ſquare of the number AB: therefore the num-Mz. 
ber compoled of the ſquares of the numbers ADand DB is gory than! 
the half of theſquare number of AB, by che rwo ſquares of the number WF 
D C. And the ſquare of the number A B is quadruple to the {quare of the 
number A C. Wherefore the number compoſed of the ſquares of the 
numbers A D and DB 1s ſooner than the double of the ſquare of the nun. M;.. 
ber A C by two ſquares of the number D C. Wherefore the ſaid number 

is double roche ſquares of thenumbers A C and C D : It therefore a num- a 
ber be divided, &c, Which was to be demonſtrated. 
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W the ſquares of the half, and of the number ſet between. 


64 68 
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L 68 the ſquaresof the unequal parts. 
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PROPOSITION X. 


If an even number be divided into two equal unmbers, ani 
unto it be added any other number : the ſquare number of tht 
whole number compoſed of the number and of that which 
added, and the [quare number of the number added: theſe twi 


ſquor 
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ſquare numbers (1 ſay,) added together, are double to theſe 
ſquare number s;namely,to the ſquare of the half number,and to 
Wl the ſquare of the number compoſed of the balf number, and 
"oy ber added. 
 C of the numbe 


the Ariel C.r.3 Bo. BD 


If of nnefraion GU ppoſc that the number A B being an even number, be 

| divided into two equal numbers A C and C B: and unto ir 
ui letbe added an other number B D. Then 1 ſay, that the ſquare numbers 
um-I of the numbers AD andD B, are double tothe ſquare numbers of A C 
urth WF 2nd C D. For, foraſmuch as the number AD is divided into the num- 
un bers ABand BD : therefore the ſquare numbers of the numbers A D and 
nal DB arc equal to the ſuperficial number produced of the multiplication 
aber WF of the numbers A D and DB , the one into the other twice , together 
the WM wich the ſquare of the number AB, (by the ſeventh Propoſition.) Bur 


the Wrhe ſquare of the number A B 1s cqual ro four ſquares of cither of the num- 
u-Wbers A CorCB (tor AC is equal ro the number CB): wherefore alſo 
der W che ſquares of the numbers A D and DB are <qual ro the ſuperficial 
UM: 


number produced of the multiplication of the numbers A D and DB, the 
one into the other twice , and to four ſquares of the number BC or C A. 
And foraſmuch as the tuperficial number produced of the multiplication 
of the numbers ADand D B the one into the other , together with the 
ſquare of the number C B, is equal ro ſquare of rhenumber CD, (by the 
ixth Propoſicion ) : rh:ercfore the number produced of the multiplication 
BD. of the numbers A D and D B, the one into the other twice together, with 
CD. Whereſore the ſquares of thenumbers ADandD B are equal to 
wolquares of the number C D, and to rwo ſquares of chenumbers A C, 
Wherefore they are double tothe ſquares of the numbers A C and C D. 
And the ſquare of the number A D is the ſquare of the whole and of the 
number added : And the ſquare of D Bis the ſquare of the number added; 
tne ſquarealſoof rhe number C D is che ſquare of the number compoſed 
of the half and of the number added : It therefore an evennumber be di- 
vided, &c. Which was required to be proved. 
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8 2 
64 the ſquare of A D. 4 the ſquare of DB 
* 
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25 the ſquareof CD, name!y,of the number compoſed of the half 
and of the numbcr added. 


3 25 64 
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C &£ theſquareof the half AC. 34 68 elf 


The End of the ten firſt Propo fitions according to Barlaam- 
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rwo {quares of the number C B, is equal to two ſquares of the number | 
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THIRD ELEMENT 


 EUCLIDE. 


THE ARGUMENT. 


His Third Book of EUCLID! 
treateth of the circle , which of al 
figures is the moſt perfect, the pw 
perties and paſlions whereof ar 
herein ſet forth and demonſtrat 
Here allo is declared the nature an 
property of lines applyed ro circle 
either touching or cutting one al 
other , either within or witholt 

the circle, as allo of right lined angles drawn in the 

ments of circles, &c. With diverſe uſeful Propoſitions af 
plicable to diverſe neceſſary and profitable uſes. 


DEFINITIONS. 


1 Equal Circhsare ſuch whoſe diameters are equal , or wi 
right Ines drawn from the centers to the ctrcumferentts 
are equal. 


Oraſmuch as EXCL IDE demonſtrateth in this Third Book dive 
properties of Circles, he unfoldeth in the firſt place certain term 
whoſe uſe is frequent therein : he ſhewes therefore firſt of all , char tho# 
circles are equal whoſe diameters or ſemidiameters are equal ; for\ 


ing the circle is deſcribed by rhe revolution of rhe femid1ameter avon 


gEGSp 6 #©naQ,.6p 


| tout 
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one of its extremities fixed and 
unmoveable, as is ſhewn in the 
Firſt Book: It is manifeſt that 
thoſe circles are equal, whoſe 
ſemidiameters or right lines, 
drawn from the centers to the 
circumferences are equal: asift 
the diameters ABandBC are 
equal; or the rightlines D F and | 
| E G drawn from the centers D 
andE , the circles AF Band BG C ſhall becqual; and contrarily,it the | 
circles be equal , the diameters or right lines drawn frggn the centers to 
the circumferences , ſhall be equal, 

Whenceir appeares , thatthe circles (whoſe diameters or right lines 
drawn from the centers to the circumferences are unequal,) are unequal; 
and therefore that circle that hath the greater Diameter, is alſo the 
reateſt circle 3 and contrarily of unequal circles , the diameters are 


unequal, 


R 2 A rght bneisſadto touch a 
circle, mhuch touching t , if| 
it be prolonged,doth not cut it. 


S$ AB ſhall be ſaid to touch the 
circle, if it ſo touch it at B, as thar 
being prolonged to C , dothnot cut ity 
But foraſmuch as E F doth fo touch 
touch the circle in the point F,chat be- 


it, and falls within, it hall nor 


| 

| 

| ing prolenged to the point G , it cut- 

| | eh 
be ſaid to rouch the circle, bur to cut ir. 


3 Thoſe crcles are ſaid to 


A. 
23 touch one another , which in 
| touching one another , do not | 


nterſett or cut one anotber. 


| $ the two circles AC and BC 

l are ſaid totouchat C , if they 
phi touch inſuch ſort as that they cut not 
: one another , be the one within the 0- 
Kt, | ther or withour it : Bur if rwo circles 


[touch one another otherwiſe , they ſhall be ſaid to cut one another, 
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In a circle right lines an 
ſard to be equally diſtant fri 
the center , wben the perpendicy 
lars which are dramn on thi 
from the center, are equal; by 
that is ſaid to be fartheſt diſtan 
from the center , on whub th 
greateſt perpendiular doth fall. 


AS thetwo right lines ABandCD inthe circle ABC D ſhallbeſaidy 

be equally diſtant from the center , if the perpendiculars E FandEC 
be equal: Bur the line C D ſhall be {aid to be more diftant from the cent 
than the line HI, if the perpendicular E G be greater than the perpes 


| dicular EK. 


» 5 A Segment, or Settion of ai 
is a figure compriſed under | 


af ON CC riphtlne,, and the circumferns 
A RY 
| \ of the carcle. 


| þ in the circle ABCD , let therek 
| drawn a right line by chance as A C , s 
well the figure A B C conteined unde 
the right line AC, and the circumfereac 
AD C ſhall be ſaid to be a Segment, « 
D SeCtion of a circle, 
From whence may be gathered, that there are three ſorts of ſegment; 
to wit, the ſemicircle, when the right line which with the circumferenc 
conſtiruterh the ſegment » doth paſſe through the center ; The ſegment 


| greater than the ſemicircle » when the center of the circle is withinit,s 
| ADC: and thelcaſt ſegment is when the figure of the ſaid ſegment 


IcNe than the ſemicircle, as ABC. The-right line A C ſhall be all 
called a Chord , and the circumference ABCorADC an Arch, 


6 The angle of the ſegment, ar of the ſeftion , is that whubs 
compriſed under 'a 11gÞt line , and the carcumferenie 
a circle, Tn " 
UCLIDE now defineth three kinds of angles which are conſidered 


incircles. In the firſt place the angle of the ſegment; as is che mill 
angle BAC or BCA, cofiteined under the right line AC , and tie 


| circumference A BC, andif the ſegment be a ſemicircle, it ſhall be al 


led the angle of the Semicircle , if the ſegment be greater, it ſhall 
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ſhall be termed the angle of the leſſer ſexment- | 


7 But an angle 1s m. a ſts- 
ment or in a ſection , when 
there 1s taken ſome point in 
the circumference of the ſeg- 
ment,and from it are drawn 

* C two right lines, on the ex- 

tremities of. the right line , which 1s tbe vaſe of the ſegment, 


B 


right lines. | ; 

| -EtABChe aſegment of. a circle, and let the right line AC bethe 
baſe, and from any point as Braken in the circumference , draw the 

wo right lines ABand B C, to the points A and C, which are the extre- 

micics of the þaſe A C, the right lined angle A B C conteined of them, is 


; K ; 
ſaid ro be an angle in a {cgment. 


'$ But wben the right lines which do contem the angle,do take or 
' receive ſome circumference, the angle is ſaud to miſt upon tt. 


S the angle DAB conteined of the two right lines AB and AD> 
*2 which do receive the circumference B C D , ſhall be ſaid to be , or to 
init rhereon , and differech not from the afore-going Detinirion , bur only 
'in the term ; For if you draw a right line from B to D for the bale , ir 
{ſhallbe ſaid cobe inthe ſezment, according to the precedent Definition, 


{ and by this, to reft or inſiſt on the circumference BCD : Nevertheleſle, 
itrefers to divers things, tor the angle in the ſegmenc refers to the ſeg- 
ment in which itis ; and the' angle inſiſting on the circumference reters 

| it ſelf ro the circumference whicn is its baſe : /Therefore if, yourake ſome 
_ RES ſee ment of a: circle, .asB C D,, of: the 

circle:AB CD, the! angle which is1n 

- this ſogment , ſhall.notbe the {ame with 

rhat-which inſiſterh op gefteth upon.jts 

"for the'angle which, js;therein thall;he 

B CD + Bur the angle; which 4nfiltsrh oe | 

 reſteth :0n ahe (ame- ,ciecumigernce!, 
+, ſhallbe the angle BA IAwhich,is @fte- 

” ot; © rens frofuatcil: 1s , Simons Ienps + 

| Belſtdes; rheſe threo fares ;ofanplgs a- 

foreſaid5;:rhe Geometziciays,do confUler 

' alſo-arr angle of: conttngence', wiiehris 

conreinetl-of: a:rightlinez;touching 4hF 


cermed the angle of the greater ſegment : if lefſe than the ſemicircle; ir ; 


andis that (I ſay,) which 13 contened under thoſe drawn 


circle , and of the .circumference of a 


ns _- - = — 


circle | 
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circle , or of two circumferences \ touching one another cither without or 
within , as for example, if the right line AB touch the circle CE D in 
the point C , the mixt angle ACD orB CE ſhallbe termed the angle of 


contingence : In like manner, the curvilined angle G FH or E F H, made 
of the circumferences of two circles touching one another , ſhall be alſo 


termed the angle of contingence. 

B g A Settarof aarile, 1s a figure 
contemed under two right lines , 
which conſtitute an angle at the 
center, and the circumference com- 
priſed betneen the ſame lines. 


the right lines AE and EC , which 

make the angleat the center E, and under 

the circumference AD C, compriſed be. 

tween - and C, the extremities of the ſame lines, is termeda SeRor of 
a circle. 


To Like Segments or Seftions of Circles , are thoſe whith 
recerve equal angles, or mwbuh the angles are equal ti 
one another. 


C 
A 4 AS the figure AECD, contcined under 
D 


AS if in the circles ABCD and EF GH, the right lined angles B 
and Þ in the Setions A BC and E FG, are equal, thoſe Sc&ions 
which do receive. thoſe faid equal angles, or in which thoſe equal 
angles are, ſhall be ſaid to be like Sections , and the circumferences 
ABCandEFG in like manner ſhall be alike , that is to ſay, that 
the Setion AB C ſhall be ſuch part of the whole circle ABCD, as 
the Section E FG is of the circle EFGH, and the circumference 
ABC ſhall be the ſame part of the whole circumterence ABC D, as 
the circumference E F G 1s of the whole circumference E F GH. | 
the ſame reaſon , the Arches or Circumferences on which 
angles infiſt, arcallſo alike, asare the Arches or Circumferences 


ADC andE HG, on which the equal angles B and F inſiſt. 


From theſe things may be gathered that like Sections of one and the 
ſame circle, or of equal circles, are alſo equal to one another , being 
the ſame parts of one andthe ſame thing , or of equal thingy, 
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PROPOSITION 1. PROBLEM v1. 


n A circle ABCD bemg green, to 
find the center F. 


20 


venture, as AC, * which 


Y may be divided in two equal parts in the 

| | point E, and by E draw BD art right angles, 

T q \ rertninating on both ſides of the circumfe- 

TY Mu CC rence in the points BandD , and let itbe 

| divided into rwo equal parts in the point F : 

B I ſay, that Fis the center of the propoſed 
Circle. 


Demonſtration Or no other point therein can be the center, conſidering 
that every other point doth divide it unequally : There- 
foreif F be not the center of the circle , ler G be the center thereof with- 
out the line B D , from which draw the right lines GA, GE, andG C. 
Foraſmuch as , in thetriangle AE G, the two fides AEand EG are 
equal ro the two ſides CE and E Gof the triangle CE G , and the bale 
AG equal tothe baſe C G , (for that they are ſaid robe drawn from the 
center,) dthe angles AEG and CEG ſhall be cqual, and therefore 
right anzles. Burt theangle AE F is a right angle by conſtruction ; there- 
tore the right angles AEF and AEG ſhall be cqual, the part to the 
whole , which is abſurd : Therefore G is not the center of the circle ; nor 
| by the ſame reaſon , is any other point out of the line D B : Therefore F 
| ſhallbe the center : Therefore we have, &c. VVhich was to be done, 
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COROLLARTIE: 


From tis Provoſit;on it is evident that if in actrcle a right line be thitided into 
| tn0equal parts, and at right angles , by another right line , the center of the circle 
| ſhall be in that dividing line , provided it ead and terminate ox both ſides of the 


or that the divided line doth paſſe by the center , conſidering that it 3s demonſtrated 
that 


circumference , or at leaſt , that it be n8t leſſe than the ſemidiameter of the circle, | 


Cunforda_s any line therein at ad-. 


a) 10. t; 


b)8. 25 
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a) ls 3» 


b) 5-1. 
C) 16, Is 


Q) 19. Is 


| C) 2+ 3« 


that the center of the circle ABC D , canzot be other-where then in the pornt F of 
the lize B D which d5Uideth A C 1nato two equal parts, and at right angles, 


PROP. 2. 


will fall within the ctrcle ABC. | 
Demoyftration F;Or it it fall nor within the 
circle , ler it (if poſlible,)! 
fall without ſuch as is the righe line 
ADC, (asthe contradicor will have it,) and having 2 found the center 
thereof E, draw the right lines EA, EC, andE D, to ſome point asat 
| D, oftheline ADC, in ſuch ſort as that it cut the circumtercnce of the 
circle ABC in the point B. | 
Foraſmuch as the two. ſides E AandE C of the triangle E AC, © 
which the line ADC is put for baſe, are equal, (being drawn from the 
center,) b the angles E ADand E CD thall beequal, Bur the exteria| 
c angle EDA is greater than its interior and oppoſite angle E C D: ſee. 
ing that the fide C Dis prolonged tothe point A. Therefore the ſame an- 
gle E D A 4ſhall be allo greater than the angleE AD, which is equal 
roE CD: Therctore E A oppoſite to the greateſt angle ED A, ſhall 
begreater than E D, oppoſite ro the lealt E AD : Therefore E B equalto 
E A ſhould be allogreater than E D, the part than the whole, whichis 
abſurd: Thercfore the right line drawn trom Aro B, will not fall with- 
our the circle, bur within it: In like manner , we might ſhew that it will 
not fall on che circumference: Therefore, If in a circle, &c, Which 
was to be demonſtrated, 


COROLLARIE. 


eth it only 112 oze point , for if tt touch it 11 two porrns, © the part of the line betmees 
| . l, . . . . . P . 
thoſe pornts would fall within the circle ;, ard therefore would druide it , which is cas- 


paſſe by the center A. , tnto two equal parts inF , it will al 


From the Demonſtration of this ſecond Propoſition it is manifeſt , that the right 
line which toucheth the circle, 13 ſuch ſort 45 that it divide 1.9t the ſard circle, tou 


trary to Sup poſition, 
FAROP. 3 THEOKR. 32. 


If macrileBCDE , ſome right line E C paſſing by th 
center A , doth cut ſome otber right line BD , which doth nt 


cut 1t at right angles , and if it drvide it at right anales, it mill 


alſo droude 1t mto two equal parts. 


Demonſtration Fe: having drawn the two lines A Band AD, thetwo 
| ſides AF and FB of therriangle AFB, are equal ro the 

two {ides A Fand FD of the triangle AFD, and the baſes A Band AD 
are 


A 


dk. 


THEOR. 1. 


If m the crcumference of a cartle 
ABC, there be taben twy points at 


pleaſure A and ©, the r1obt lie 


| 


AC joynmg thoſe points A and @, 
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are equal 2: Therefore the angles AF Band A F D ſhall be equal; har b 
;.co ſay rightangles » which was firſt propoſed. 26; as 

Now let CE be at right angles ro BD: I fay that BD is divided in 

yo equal parts in the point F » by che right line CE; for the two lines 
AB and AD , being equal, © the two 
C angles ABD and ADB ſhall be equal 
on the baſe BD, of the lloſceles tri- 
angle ABD : Foraſmuch therefore as the 
rwo angles AFB and ABFof the triav- 
cle ABF , are equal to the two angles 
AFD and ADF of the triangle ADF, 
and that the ſides AB and A D oppoſite to 
che right angles in the point F, are in like 
Be manner equal : 4 the ſides F D and FB ſhall 
nt 4 be equal, which was in the ſecond place 
E propoſed : Therefore, If in a Circle, &c, 

Which was to be demonſtrated, 

This ſecond part may be thus demonſtrated: Ler A F be at right an- 
glestoBD, the < ſquare of A B ſhall be equal to the two ſquages of AF 
adFB; in like manner, the ſquare of AD ſhall be equal to the two 
ſquares of A Fand F D: but the ſquares of ABand AD areequal, fee- 
ingthe ſame lines are equal : Therefore the _ of AF andFB ſhall 
be equal ro the ſquares of AF and F D : Wherefore taking away the 
common ſquare A F, the ſquares of F Band F D will remain equal, and 
therefore their ſides F D and F B ſhall be equal, 


COROLLARIE 


Hence it follows that 1x every Iſoſceles or Equilateral triangle , the line which 
ſhall druide the baſe into two equal parts , ſhall be perpendicular ts the baſe : pro- 
uded it be drawa from the angle oppoſite to the baſe 63 the baſe, otherwiſe the 
concluſion would be nothing : For a line may di e1de a»,other line wnto two equal parts, 
and yet neverthel-ſſe , not be at right angles to the divided line ;, and contrarily , the 
line perpendicular to the b1'e drawn from the oppoſite angle , will druide it into two 
equal parts : For ſeeing that, in: the triangle BAD, A Fdeth divide BD 7#nto 
two equal parts , it hath been demonſtrated that the angles 1n the pornt F are right 
angles , and for that the angles in the point F are right angles, it hath bees ſhewn 
that A F doth divide BD ;12 two equal parts, St, 


PROP. 4, THEOR. 3. 

Tf in acircle A BCD, be drann 
two r1ght lines AB and CD , diot- 
ding one another im E , bemg not 
drawn by the center F they will-not 4:- 
vide one another mnto two equal parts. 


Demonfiration FOrif one of them paſle by 
the center » it is manifeſt, 
that it fhall not be divided in'two equal 


M parts,1 


= - F WIS FP Sy" —_ 


a) L.r. 
b) 10. def. 


c) Fo 2+ 


d) 26, r, 


©) 47+ 1% 
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| | parts, for it can only be divided in rwo cqual parts in the center, | þ 
which center the other line is propoſed nor to paſſe , bur if neither the wif | 4 
nor the other paſle by rhe center , although that the one of them ni | A 
ſometimes be divided into two equal parts by the other , the other ney to| 
theleſſe ſhall not be divided into two equal parts. the 
For let them (if poſſible) divide one another in two equal parts, in ſus of 
a)r-3. | fortas AE maybecqualtoEB, and CE to ED: and = having foullff | wi 
' the center F of the ſaid Circle, from the ſaid center draw FE tot 
| point E , where they interſe&. 
b)3.-3- | ForaſmuchasF E paſſing by thecenter divides A B , Þ not paſſing by th 
| center into two equalparts in E , it will divide ir ac right angles : They 
fore the angle F E B ſhall be a right angle , by the ſame reaſon ir ſhall al 
divide C D ar right angles: Therefore the angle FE D ſhall be all 
right angle, and therefore equal to the angle FE B , the part toth 
allele , which is impoſſible : Therefore they ſhall not divide one anothe 
into equal parts : Therefore , If in the circle, &c. Which was tob 
demonſtrated. 
PROP. 5, THEOR. 4. 
If two circles ABD andEBI 
"> az 4 aoide one anather in B and I) F 
-—\ zhey ſhall not bave the ſame center, | 
mp” Demorfiration FN Therwiſe , if they har 
f $a and the ſome ca al 
Let C be the center of both (if it maybe F 
and joyn CB to the point of Se&ion, ail 
draw CE A, dividing the crcumference f 
in the points E and A. 
Foraſmuch as C is the center of ABD! C 
the line C A ſhall be equaltoC B. Again , feraſmuch as C is the cent þ 
of the circle BE D, the line C E ſhall be equal ro CB: But C A hai l 
a)r.c-f, { been ſhewnequaltoCB: thereforez C A and CE ſhall be equal, tit D 
part and rhe whole , which is impoſſible : Therefore C is not the centeraſ 
the two circles : Therefore, If two circles, &c. VVhich was to be demariyl 6, 
ſtrated, | '£: 
| PROP.6. THEOK. 5. 'F 
G 


If two circles A Band CB, if 
touch one another within B , tf 
will not have one and the fan « 
center D. 


DemorſftratiosF;Or (if it be poſlible, letDY | 

be the center of both , an | ® 

C joyn to it the right line D B (at pleaſure) i 

the line DAC dividing the circumferc# 

ces in the points A and C. | 

Foraſmuch as D is the center of the circleB C, the line D C ſhall - 
eq | 


— Arte — OI I ee I a OS a III cn” ew AER n_ - 
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—ualto DB. Again, foraſmuch as D is alſo the center of the circle 
AB, the lineD ſhall be equal to DB, Burt D C is demonſtrated alſo 

be equal to DB: therefore « D A and D C ſhall be equal , the part to 
Tewholo » which is impoſſible : Therefore the point D is nor the center 
of borh the circles A Band C B: Thetefore, If two circles , &c, Which 
was to be demonfirated. 


PROP. 7. THEOR. 6. 


If in the diameter AB of the cir- 
ce ACDEB, ſome point Ge ta- 
ken , which 1s not the center of the 
ercle , and from this point G tothe 
crcumference ACDEB , there fall 
11ght lines GC, GD, GE, the 
greateſt line ſball be G A , that line 
pberein the center F 1s ; but the leaſt ſball be GB, that which 
remaines (to mit, of the diameter) of the others G C and G A, 
alnayes the neerelt,G ©, to that G A which paſſeth by the center 
F., « greater than GD, that which is more remote ; and 
frm this ſame point G there will only fall two equal right lines 
GE and GH , to the circumference on voth ſides of the leaſt 


hne -GC B. 


a Þ or from the center F to the points C, D, and E, the 
right lines F C, FD, andFE, foraſmuch as the wo 
' fides GF and FC of the triangle GFC, are greateg than the orher 
'GC: BueGFand FC 2 aregreater than the other (ide G C , but G F and 
'FCarecqualioGFandF A; tharisto ſay, rothe whole G A, the ſame 
' GAſhall be alſo greater than G C , and by the ſame reaſon greater than 
| GD,and ſoof the others : Therefore G A ſhall be the greateſt of all thoſe 
which fall from the point G to rhe circumterence, 
Secondly, Foraſmuch as in the triangle EFG, the fide E F is blefſe 
thanthe two fidesE Gand G F: but EF is cqual ro F By thetefore F B 
ſhall be lefſe than the two ſides F G and G E : Therefore the common 
part F G being taken away), there will yer remain G B, lefle than G E, 
and by the ſame reaſon G B ſhall be ſhewn to be leſſe than any of the others 
GDandGC: Therefore G B is the lcaſt of all choſe which arc drawn 
irom G to the circumference. 

Thirdly, Foraſmuch as the two ſides GF and FC of the triangle 
GFC, are cqual to the two fides G F and FD of the trianzle G F D, 
adthe angle GF C is greater than the angle G F D, the whole than the 


= ©the baſe G C thall be greater than the baſe G D ; by the ſame|© 


M 3 reaſon 


_— 2 


| 
a)r.cf. } 


a) 20. I 


b) 2QO, Is 
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L 
| 
| alwayes the neereſt to that wobich paſſerb by the center , ſha 


CA mos 

reaſon G C fhall be greater than G E; therefore the line which is neer 

| tothat which paſſerh by rhe center , is greater than that whic!1 is mar, 
remote. | 
Laſtly, make the angle B FH on the other ſide of the line F B, equal | | 
torheangleBFE, and draw the rightline G H : foraſmuch as the twy 0 
ſides E F and FG of the triangle EEG t 

are equal tothe two fides HF and FG 
the triangle H F G , each co his correſpon, M| 4 
dent fide, and that che angles E E G an{ 

HFG conteined of thole {ides are equi b 
by the conſirution, 4 che right lines GE 
and GH, on both ſides of the leſſer lin WM © 
GB, ſhall be equal ro one another, Noy 
that no other line can be equal to either M ® 
them is manifeſt ; tor if from the point MW ® 
you dra:y another line on that fide whereq li 
His, it will fall below H, and therefores al 
is lefſe. than GH , wy more remote WM 5* 
om that which paſſeth by the center , as hath been demonſtrated : and 
rt allois [eſſe an E , equal ro GH: If it pafſe above GH, i | ® 
ſhall be greater by the ſame reaſon: Theretore there cannot be drawn ty 


Li 
P 
{6 


———— OR 


i ; d: 
right lines equal to one another , bur only on cach (ide ofthe leait line GB: WW | 
T ke. in the diameter, &c. VVhich was to be demonſtrated. - 

COROLLARTIE. i 


It follows that from every pornt taken tn the Circle, there can be drawn only tm 


right lines to the circumference equal to one another : foraſmuch as that from eve) 
poent takes in a circle , there can be drawn but one diameter, 


PROP. 8. THEOR. 7. 

2 If without the circle B CD 
there be taken ſome point A, a 
from that point there be dram 
right lines to the circle , one of whit 
AI paſſeth by the center K , au 

_ theuthers AH, AG, AF atplif\ x 

6 Sure ; of all the right Ines vobul 
ao fall on the concave circumferent, 

the preateſt AT, is that vohich pa 

3 ſerb by the center K, but of the other 


be greater than that ovbich is -more remote : But of thi 


ch 


Y 
— i. Ht. —> . "ET TO 


ore 


qual | 
wo Bn 
FG 
Gf 
Pon. 
r and 
qual 
GE 
line 


"1 I 


| 


"1 


93 


» "XP "OF EUCLIDE. 


Ml gbich fall onthe convex circumference , the leaſt is that which 


4 put between the point A and the diameter BI, and of the 
others, that which is the neareſt to the traſt AB, is alwayes leſſe 
than that which is more remote , and from this point A can be 
draon only two 1196t lanes equal to one another , to the carcle on 


bath ſides of the leaſt line. 


Demonſtration 1.F{Or from the center K draw the right lines K C,, K D> 
KE,KF, KG, KH: foraſmuch as the two fides AK 
and K Hof the trianz!e A KHaare greater than A H. Bur AK and K H 
arecqualtoAKandKlz tvar is to lay, to the whole AKT, the right 
line Al ſhall be allo ereater ci:an AH , by the ſame reaſon , AT ſhall be 
alſo greater than cach ot che others AG and AF: Therefore Al is the 
eateſt of all chuſe which are drawn from the point A.jnto the circle. 
Secondly, foralinuch a3 che (ides AKand KH of thetriangle A KH, 
are equal ro the rio (14es AK andKG of the triangle A KG, and that 
thewholeangle A KH is greater than the angle AKG its part, Þthe 
baſe A H ſhall be greater than the baſe AG , by the ſame reaſon, AH 


| ſhallbe greater than AF : Inlike manner, A G ſhall be greater than AF: 


Therefore :the line next to thar which paſſeth by the center is greater 
than that which is more remote from the center, 

Thirdly , foraſmuch as in the triangle AC K the right line AK cis 
lefſe than the two others A Cand C K : if the equal lines BK and CK be 
cutoff, there will yer remain AB lefſethan AC : by like realon, AB 
fhall be leſſe chan AD, and lefle alſo chan AE: Wherefore A Bis the 
leaſt of all the lines drawn from che point A without the circle, to the 
convex circumference. 

Fourthly , foraſmuch as in the triangle ADK there do fall the two 
rightlines ACand C K, comming trom the extremities of the {ide A K, 
lthe ſame lines ACandC K ſhall be lefſe than A D and D K : There- 
fore having raken away che equal lines CK and DK , there will yet re- 
maine AC, leſſernan AD, and inlike manner, AC ſhall be lefle than 
AE, and AD alſo lefle than \ E : Iherctore the line neereſt to the leaſt 
line AB, is lefſe than that which is more remote. | 

In the laſt place ; Make the angle AKL equal to the angle A KD, 
and draw A L : Foraſmuch as che two fides AK and K Dof the triangle 
AKD, are equal to tne two fides A Kand K Lot the triangle A KL: 
Bur the angles AKD and AKL conteined of thoſe ſides are equal 


| *the right lines A D and A L on both {1des of che lealt line A B ſhall be 


ual to one another, and no other line drawn from the point A to the 
ſaid circumference , ſhall be equal to any of them, for it would fall above 
ALtowardsB, and therefore lefle chan A L; char is to ſay, than A D, 
equalto A L; or on the ocher ſide of AL, and therctore greater , as hath 


a) 20. I. 


b) 24. 1. 


d) 21.1. 


C) 4+ I. 


—_— — 


deen demonſtrated : Therefore there can be only drawn two equal right | 


If you take &c, Which was to be demonAtrated. 


ines to the circumference on both (ides of the leaſt line A B: Therefore, | 
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THE THIRD ELEMENT  Lib., 


]a)$. 1. 
b) 10.dct. 


C)Cor. 1s 3. 


a)1l-1. 


PROP. 9. THEOR. 8. 


If 22ithn a circle BCD, then 
be taken a certam point A, and frm 
that point A there do fall more tha 
two equal right lines AB, AC, 
andAD, to the circumference: th 
D port taken A, 1s the center of th 


circle. 


Dotſon TOW the right light lines B Cand CD, which lines ſhall 
be divided in two cqual parts in the points Eand F, an} 
by the point A draw the right lines AE and AF, and prolong themy 
both ſides to the circumference : Foraſmuch then asE B is equal to EC, 
andE Acommon, the two fides AEandE B of the triangle A E B (hal 
be equal ro the two fides A EandE C of thetriangle A EC, and the ba, 
A Bisequal to the baſe A C, by ſuppoſition , © the angle AEB ſhall be 
equal to the angle AEC; band therefore are both right angles,by the lane 
reaſon it ſhall be ſhewn that the angles at the point F are right angle; 
Therefore ſeeing thar the right lines A E and AF do divide the right ling 
BCand CD in twoequal parts, and at right angles; in each of the! 
ſame dividing lines AE and AF, ſhall be tound the center of the circle, 
being prolonged to the circumference : Therefore the point A in which 
they interſeC ſhall be the center of the © circle , ir being nor to be found 
any other-where than in the common point where they interſe& and di- 
vide one another, it being both in the one and the other : Therefore, If 
within a circle , &c. VVhich was to be demonſtrated. 


PROP. 10. THEOR. 9. 
A circle ABCDET, 
doth not aroudeanother carck 


AGBDHE #n more that 
tuuo points. 


Demoiſtration Er the circle 

> [apcntt 
divide the circle AGBDHE 
in more than two points, A, B, 
and D, (it poſſible,) and having 
joyned the right lines AB and 
BD, divide chem in two equal 
parts inthe points Iand K , and by thoſe points « draw | L and K Latright 
angles to the lines A B and BD, andlerthem be prolonged on both ſides 
to the circumference, 


For- 


_— —_— Nags _ 


k 


_ 
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3 Foraſmuch as the right lines ILand K L dodivide cheright lines AB 
and B Din two equal parts,and at right angles inthe circle AGBDHE, 
both the one and the other ſhallpaſle Þ by rhe center thereof : Therefore b) Cor-1.3s 
che point L by which poinr they interſe& , ſhall be che center of the ſaid 
| cixcle: In the ſame manner , we might demonſtrate thar the point Lis 
che center of the circle ABCDE F. Therefore two circles cutting one 
another ſhall have one center, © which is impoſſible, &c. Therefore &c. |) 5- 3- 
Which was to be demonitrated. 


PROP. 11. THEOR. 10, 

A If two circles ABG and ACF 
EY ao touch one atiother within , (at the 
© point A,) and that their centers E and 
| D ve taken , the right line DE joyn- 

ng thoſe centers E and D being pro- 
0 longed , will fall un the point of touch- 


G ng A, of thuſe circles. 


DemonſtratronCYTherwiſe it ſhall fall on one ſide or the other of the point 

of touching : Leritthen fall (if poſſible) elſewhere, as atB, 
cutting the circumferences in the points of Cand B, and let BED bedi- 
realy prolonged , (which is ſaid to be a right line,) from the other ſide of 
the circumference in the point G, and ſo BE D G ſhall be the diameter of 
thecirccle ABG, and from the point E to the point of touching A) draw 
EA; foraſrauch then as in the diameter GE B of the circle ABG, 
there is taken the point E , withour the center D, the line E B ſhall be the 
leaſt 2 of all choſe thar are drawn from the pointE , tothe circumference | a) 5. 3i 
of the circle ABG; and therefore leſſe than E A, burE C is equal to 
EA: Secing thatE Cand E A are drawn from the center E of the circle 
ACF tothe circumterence AC : Therefore E B ſhall be allo lefie than 
E C, the whole than its part: Therefore DE being prolonged, can tall 
no other-where then in the point of rouching A, as is the line D EA : 
Therefore, If two circles, &c. VV hich was to be demonſtrated, 


PROP. 12. THEOR. rr. 


If tmocircles ABC and D BE touch one another mithout in | 
B, the r1oht line F Gdrawn fromone center F , to the other G , 


ſball paſſe by the point of touching B. 


Demonſtration FJ Or draw the right line F B, and the right line G B, both 

to the line of couching By thoſe two lines do make one only 
right line : Therefore the right line drawn from F to G , doth paſſe by B : 
ual WW | For it icbc not ſo, they will make an angle on one (ide or the ochet of B: 
bt | | Ler them then make an angle (if poſfible,) rowards G-E , and draw from | 


Jes | FroGaright line FC EG dividing the circumferences in the points - 
| _ and 


| 
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THE THIRD ELEMENT Lib. z, 


a) 20+ I- 


b) þ 5.def.1 6 


| 


and E : Foraſmuch then as the two fides BF and BG of the triangle 
BFG : (for FB and 
GB are propoſed tg 
make an angle in the 
point B, and FCEG 
152 right line, (asthe 
contradicor willhaye 
it,) are *greater than 
the other {ide FCEB; 
But FC 1s equal © 
FB, and GE b equal 
toGB, being drawn 
from the centers, 
therefore C&GFE, 
which are no other then a part of the whole F C EG , ſhall be alſo greater 
than theſameFCEG, the part than the whole , (ſeeing that FCEG 


A. D 


fore if two circles, &c, Which was to be demonſtrated. 


PROP. 13, THEOR. 12. 
A circk ABCD, abth not touch 
acarck AD Fin more than one point 
whetber it touch it witbout or within. 


Demorſtratio: Þ Et the two circles ABCD 

and ADF, touch one ano 
ther within, (it it be poſſible z) in mic than 
one point, towit, in the points A and D: 
and let there be taken the centers of thoſe 
circles G and H, ® which ſhall be different, 
Therefore the line drawn by the Þ centers 
G andH prolonged both wayes , ſhall fall on the points of touching A and 
D, as AGH D: and foraſmuch as Gis the center of the circle ABCD, 
the line A G ſhall be equalto GD ; therefore A G ſha!l be greater than 
HD, being equal to GD the greateſt, therefore AH ſhall be yet much 
grea er than HD: Again,foraſmuch as H is the center of the circle A FD, 
the line AH ſhall be equal roH D ; but it hath been demonſtrated to be 
much greater ( which 1s impoſſible : ) Therefore a circle roucherh not ane- 
ther circle in more than one point within. 

I ſay alſo that ir toucheth it not without : For (if it be poſlible,) Lee the 
circle BC K touchthe circle ABCD without, in more than one point, 
to wir, in Band C, and that the right line B C be drawn, it ſhall fall 
within one of the circles , and tis. ol without the other circle , which 
is contrary tothe ſame ſecond Propoſition of this Book : Therefore, a cir- 
cle roucheth nor, &c. Which was to be demonſtrated. 


D 


PROP. 14, THEOR 13. 
Ina circle ABCD, the equal r1gbt [nes AB and CD)! 


gre 


conteinerh yet CE ; beſides E C and GE) which is impoſſible ; There: 


—_—— 9 


S RS %55 


LAG 
—_— 


© ON 3 


_ 


_— 


d. 3- OF EUCLIDE. 


97 


weequally diſtant from the center E, ag thaſe that are equally 
iftant from the center are equal to one another. 


Dewonſt2:r0 Or from the center E draw EFand EG 7 9g” 19 to 

ABandCD, and joyn EA andED : thelines EF and 
£6 ſhall divide. A Band CD in two equal parts, which being pur equal, 
heir halves A F and D G ſhall be equal. ; 


Demosfiration FPOraſmuch as the ſquares 


of the equal lines E Aand 
ED are equal: and Þ that the ſquare of 
E A is cqual to the ſquares of A Fand FE: 
In like manner, the ſquareot ED is equal 
ro the ſquares of 1) G and GE, the ſquares 
of AF and FE ſhall be likewiſe equal.to the 
ſquares of DGandGE; therefore having 
taken away the equal ſquares of the equal 
rizhtlines AFand DG, the tquareof FE 
and GE will remain equal : Therefore 
EF and EG ſhall be equal : Therefore 
cABand C D ſhall be equally diſtant from rhe center E. 


Again, Ler A-Band C B be equaily diſtant from the center E : I ſay 


that they are equal to one another ; tor (the conſtruction made as before, ) 
weſhall ſhew that E Fand E Gare cqual, and thar they divide < A B 
ad CD ia two equa! parts , and the ſquares of the equal right lines E A 
adED are equal to one another : But the ſquare of A E'is fequal to the 
woſquaresof AFaniFE, andtharof E Dalſoequal to the two ſquares 
of DGand GE: therefore the ſquares of AFand FE are equal to the 
ſquaresof DGandGE ; having then taken away the equal ſquares of 
the equal lines E FandE G: there will remaiv the ſquares of A Fand 
DGequal, and therefore their doubles AB and C D are alſo equal: 
Theretore, in a circle, &c, Which was to be demonſtrated, 


PROP. 15. THEOR. 14. 
In a circle ABCD, the 


6 #£ x > - greateſt line 1s the diameter A F, 


* OE" ES. a but of the others CD , and 
al- —= "ct HI, alwayes that HI which 1; 
H — neritotbe center G, 1s preater 


than CD, that nhich 1s more 


rYemote. 


Demorffy ation r.FOr draw from the center G the perpeudiculars G K 

and GLtoCD and H I: and foraſmuch as C D is more 
eſtiote from the center than HI, the perpendicular G K ſhall be greater 
ithan G L : Therefore let G M be cur off trom the line G K equal co G Lz 
udby M draw BM E , petpendiculat to G K, and joyn the trighe lines 
5B GC; GD, andG B. Ms — 


a—— C ___.. ——_ tt 


a) 3+ 3+ 


b) 47+ t. 


Cc) 4. def. 3; 


d) 4- def. 3: 
C) 3+ 3+ 
f) 47-1, 


a) 4: def: 3; 
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b) 20. 1, | 


ts. 


C) 24+ 1+ 


Foraſmuch as the perpendiculars G M and G L are equal , BE ang HI 
ſhall be equally diftant frons#tke center , and therefore equal to one aq, 
ther ; Again, foraſmuch a&G Band GE are dgreater than BE, but " 
equal to the diameter AF, the diameter A F ſhall bealſogreater tha 
BE; bythe ſame reaſon it ſhall be ſhewnchat A Fis the greateſt of 4 
the other lines. 

Laſtly , foraſmuch as the ſides GB and G E of che triangles B G E ar 
equal to the fides G Cand G D of the triangle C G D; and the anol 
BG Eis greater than the angle CGD, cthebaſe DE ſhall be greats 
than the. baſe CD. And therefore H I which hath been ſhewn to þ 
equal ro BE, ſhallbe in like manner greater than C D: Therefore, la; 
circle, &c. Which was to be demonſtrated. | 


PROP. 16. THEOR. 1«e, 
The right lneE F drann frm 


AC of the circle ABC , atrigh 
angles to the ſame diameter , ſid 
fall without the circle ABC, t 
tbe ſpace compriſed between the ſan 
| rrgbt line EF , end the circunf: 
rence ABC, and there ſball not fall another right tne Gu, 
and the angle of the ſenucarcle D A B1s greater than any aut 
right lined angle: But thereſt E ATT 5s leſſe. 


F it be ſaid that E F doth not fall without the circle : I 
it (if poſſible,) fall within, as the line AB, and draw DZ 


Demenfiration [ 


a)5.1. - 
b) 17. 1+ 


2 the angles D A Band D B Aſhall be equal; bur D AB is a right angl: 
therefore D B A ſhall be alſo a right angle, which is abſurd ; Þ ſeeiy 


| that thetwo angles of a triangle are lefſe than two right angles : In lik! 


manner we ſhall ſhew thar it will not alſo fall on rhe circumference; 
therefore it ſhall fall without at AE. | 

I ſay now, that between AE and thecircumterence B A, there cannot 
fall another right line drawn from the point A : Forler AG fall there(! 


poſſible, ) and ſothen the angle D A G ſhall be acute, andon AG dra 


wo 5 — 


D H perpendicular to AG, cutting the circumferencein I , D H ſhall only Mi D 
fall on the {ide of the acute angle D A G. Foraſmuch © asin the triangk A 
D AHd4thetwoangles DH AandD AHareleſſe than two right angle, 
and DHAis aright angle , by the conſtruction, D A H ſhall be leſſe Jan De 
a right angle; and therefore D A, that is to ſay, D I equal thereto ; ſhall 
be <greater than DH, the part than the whole , which is impoſſible; nx 
Therefore, not any right line ſhall fall berween the circumterence Ah of. 
and the right line perpendicular A E , but will cut the circle. | IRE 
I ſay, Laſtly , that the angle of the ſemicircle conteined of the diame-M| Bui 
ter AC, andthe circumfereece BA is greater than any ri2hr lined a all 
angit) 
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| + 00.20 
angle : for ſecing ir hath been ſhewn char every right line drawn from the 
int A, below che perdendicular AE, doth fall within the circle, it will 
of neceſſicy make with the line A C a right lined acute angle, lefle than the 
angle of the ſemicircle : Bur with A E it will conſticure a right lined acute 
angle , greater than the angle of contingence, conſidering that the angle 
of contingence is a part of the angle of the ſemicircle z bur this acutean- 
leis ſome whole » in reſpe& of the angle of contingence , whichis mani- 
TY the line A Bbcing drawn at adventure, below AE : for ſeeing that 
che ſame A B doth fall within che circle, as hath been demonſtrated z the 
rizht lined acute anzleC A B is lefſe than che angle of the ſemicircle, con- 
eined under the diameter A C, and the circumference ABC : Secing 
that the acute angle is part of the angle of the ſemicircle : Butthe angle 
of contingence conteined under the tangent AE , and the circumference 
AB Cis leſſe than che right lined angle BAE, ſeeing that ir is a part 
thereof : Therefore the angle of rhe ſemicircle is greater than any right 
lined acute angle, and the remainder the angle of contingence lefle : 
Therefore, thc Fine &c, Which was to be demonſtrated. 


COROLLARIE. 


It # manifeſt from hence, that the right line drawn from the extremity of | the dia- 
meter at right angles , deth touch the carcle ;, for it hath been demonſtrated that it 
fl without the carcle : Wherefore it reacheth the circle tn this point ( the extream 
of the diameter ) oy. | 

As if from the point A. tz the circumference of the circle ABC, there were ta 
be draws a line which ſhould touch the circle tn the point A, we ſhall drawalixe 
from A tothe center D, and to that draw another , A E at right angles , and that 
line ſhall touch the circle 12 the point A. 46 bath been demonſtrated, 


PROP. 17. PROBL. 2. 
From a given point A ," to drain 
a right line A C, which toucheth a 
g1ven cIrcle B C. 


Confl1##10n FdInd the center D, and joyne 

the line AD, which/divideth 

the circle in the point B, andon the cen- 

ter D, with the diſtance D A, deſcribe 

rnecircle AE, and from the point B draw 

B E arrighc angles ro AD,diyiding the cir+ 

| cle AE inthe point E-;; and laſtly, draw 
| DE, dividing the circle B C in the point C , and joyn- C A; 1 lay , that 

AC doth touch the given circle in the point C. 


Demonſtration FOr ſeeing that the two ſides BD and D Eof.the triangle 
BD Eare equal to therwo ſides C D and DA of the cri- 

angle CD A, each to his correſpondent , as appears by the Definirion 
of a circle, and the angle D contcined of thole fides is common , the 
"baſes BE andCA, andthe angles DBE and DCA ſhall be equal 
Bur D BE is a. right angle by Conſtruction : - Therefore D C A ſhall be 
alſo a right angle : Therefore oa: that C A is drawn from the — 
N 2 C, ol 


ys JS WIPY 


a. Qh AMMO MEE A ar i et. ene 
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b C0-16-3-| C, of the ſemidiameter D C at right angles , ir will Þ couch the circle; [ 
Therefore from the given point A, &c. Which was to be done. | 
| l 
PROP. 138. THEOR. 16. 
| If ſome right line A B , doth 
| A——C£-g tou 6 carck CD, and fromthe 
center F to the point of toucbing Cc, 
tbere be joyned ſome right line F ©, 
that joyned lime E C ſball be perper/ 
aicular to the touch line AB. 
\ DemorſtratiowFOr it it be denyed , Dray 
FE perpendicular to AB, WM | , 
cutting the circumference in the point D; 
a)17.1 | Foraſmuchas in the triangle CFE, #the rwoangles FCE andEFCM| , 
| are leſſe than two right angles, and E F C is aright angle,by conſtrudtien,! 
b) 18-1. | FC Eſhall be leſle chan a right angle : Theretore » C F, that is co ſay, | || 
| * | FDits equal, ſhall be greater chan FE the part than the whole , which [ 
is impoſſible : Therefore F C is perpendicularto A B:; Therefore it a right | | , 
line, &c, Which was to be demonſtrated. | I 
| I 
PROP. 19. THEOR. 17. - 
Y | | If 
If ſome right line AB , dll | 
touch a circk C EB , and frm | 4 
X A " 
the point of touching C, there || 4 
| dramn a right kne C E at riglt 
| angles to the line touching mn tha 
ſame hne CE, ſball be the 
ter of the c11cle. | 
Demonſtration FiOr if it be ſaid thar the center is not in the line CE, but 
without ; Let it (if poſlible,) be in the point F , from 
2) 18-1. | which point F draw the rightline F C, © which ſhall, be perpendicular! | 
to'A B. Therefore the right angle F C B ſhallbe equal to the right angle I * | 
E C B, the part to the whole, which is impoſſible : Therefore the center ot 
the circle ſhall not be out of the line C E : Therefore,Ifaright,&c, Which 
was to be demonſtrated. | 
PROP. 20. THEOR. 18. | IF 
| Fs FE 
Inacirck ABC, theanple BDC, nbicbis at the centtr fl þ 
| D, | 
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D, 1s double to the angle BAC, wbichis at the circumference, 
when they have for their baſe one and the ſame circumference B C. 


Deneefraties TOY AD together , and prolong it toE , foraſmuch as the 
ewolines D A and D Bare equal, D ADand D B A ſhall 
+beequal : Bur the exterior angle BD E is equal Þ co the two interior an- 
cles DAB and DBA, and therefore double 'to each of them, as of 
DAB: Inlike manner , weſhallſhew that C DE is double to the angle 
DAC: Wherefore the whole angle B D C ſhall be double to the whole 
angle B A C which was propoſed : Again, let the angle C A B nor encloſe 
theangle C DB, and joyn AD, prolonged to E; foraſmuch as the two 
lides D A and D C are equal, < the angles DAC and DCA ithall be 
equal, but the exterior angle CD E is equal 4 to them : Theretore ir 
ſhall be double ro D AC), bur the angleE D B art che center , is double to 
EAB, as is demonſtrated ; Therefore. the remainder B DC ſhall be 
double to the remainder BAC; <« for when the whole is double to the 
whole, and the part cur off ro the part cut oft, the remainder thall be 
double to the remainder , as followeth. 


LEMM A. 


Let the whole A B be double to the while CD, and AE the part cat off, 

double ts C F the part cut 8fj,the reſt EB ſhell be 

& ' Þ H B #oubletothereſt F D ;, for ſeeing that A Bis 

— —| double to C D , betng druded 11 two equal parts 

C "ORR; atE, «wel AE4S EB , ſhall be equal to 

F CD: Therefore AE being alſs double to C F, 

CDequal.to AE, ſhallbe alſodouble toC F, 

azd therefore double to 1ts other half F D : Therefore the reſt EB equal to C D, 
ſhall be alſo double to the reſt F D : Whichwss tobe demonſflrated. 


PROP, a1. THE OR. 19. 
Inacick ABCD, the angles D AC and CBD, 
obich are in one and the ſame ſcoment CBAD , are equal ty 
one another. 


4 


i 


| 
( 


a) Fo Io 
b) 33. 1. 


C) 5-1: 
d) 32+» Is 


e) IO, Is 


— — w — — CCC —  -——— 


a) 1O- 3, 


1 a) 32» I, 


| 


EC: Foraſmuch as the angle DE C is conſticuted in the 
center , it © ſhall be doubleroDAC, the angle at the circumference; 
for rhey have the ſame circumference D C for their baſe, by che lamerez. 
ſon;it ſhall be double ro the angle C B D : Therefore each of the two angles 
AandB, ſhall be the halfot DE C, and therefore equal to ene another; 


Therefore, Ina circle, &c, Which = demonſtrated. 

PROP. 23, EOR. 20. | 
The oppofite angles B A D and 
© BCD of quadrilateral figures AC, 
mſcribed in a circle ABCD , at 
equal to two r1ght angles. 


Demonſtration FPOr, joyn the two diagonal 
lines ACandBD ; for 
aſmuch as the two angles ACD and 
D ABD, are in one and the ſame ſegment 
AB CD, they ſhall beequal roone ano- 
ther > oy the ſame reaſon, thetwoangles B C A and BD Azin the ſegment 
BCDA, ſhall bealſoequal to one angther ; therefore the whole angle 
B C D fhall be equal tothe two angles ABD and A D B; therefore having 
added the common angle BAD, the two angles BC D and B AD ſhall 
be _ to the three angles BDA, DBA, andB AD, of the triangle 
ABD, but the three angles of the triangle ABD * are equal to two 
right angles , therefore the two oppoſite angles B A D and B CD ſhall 
be alſo equal totwo right angles : In like manner , it might be ſhewn that 
the two oppoſite angles at the points D and B,are equal te two right angls: 
Therefore the angles, &c. Which was tobe demonſtrated. 


PROP. 23. THEOR. 21. 
On one and the ſame right line AB , there cannot be colt 


ſtituted tmo ſegments of carcles AD Band A CB, alike and ut 
equal , and on the ſame ſide. 


Dt- 


_——_—___ 


DemonſtratjouF;Or letE be the center , to which joyn the lines E D a 


Y 


HL— 
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Demonſtration FOr if it be poſſible, Let two ſegments of circles be conſti- 


tured alike and unequal : On the line AB, and on the ſame 
part or ſide ACB and ADB, thoſe ſegments will only cut one ano- 
ther inthe points Aand B; Seeing © that a 
circle cuts not another circle in more than 
rwo points: Therefore the circumference 
of one of the ſegments ſhall be wichour the 
circumference of che other, Draw then the 
right line B C D, cutting the circumfe- 
rence inthe points C and D, and joyn A D 
and AC : Foraſmuch as the ſegments 
ACBandA DB are put alike ſezments by 
the tenth Definition of this Book , the an- 
cle ACB ſhall be equalto theangle ADB, which is abſurd, Þ for the 
exteriorangle ACB is greater than the interior ADB, they are not then 
like ſe2ments: Therefore on. one and the ſame, &c. Which was to be 
demonſtrated, . 


PROP. 24. THEOR. 22. 
Like ſements of circles AEB and C FD, conſltuted on 
equal r19ht lines A B and C D are equal to one anotber. 


DemorſratiosF;Or the lines A B and C D being equal, they will agreeto 

ohe another , if it be underflood that they be placed the 
one onthe other, rowir, ABon CD, andthe {ſegment AE Bwill agree 
with the ſegment CF D: otherwiſe the ſegment AE B (hall fall wichout 
cheſcgment CF D, orelſe within ir, or a part without , and a patt with- 
in; and therefore on one ahd the ſame right line are conſticuced like 
ſegments of circles , 2 which is abſurd: For it part fall without, and parr 
within , they ſhould cut one another in more than two points , as at Band 
G, which is impoſſible : For a circle doth not cur another circle in more 
than two points : Therefore they ſhall agrce, and therefore ſhall be 
equal ro one another: Therefore like ſegments, 8&c. Which was to be 
demonſtrated. 


PROP. 25. PROBL. 3. | 
The ſeoment ABC , of a circle , bemy given, to deſcribe 


the carcle of which it is a ſegment. 


Conſtruzo1 Jon AC, and divide it into two equal parts in the point 
D, by which draw D B at right angles ro AC, and joyni 
AB: The angle D B A ſhall be greater than the angle D AB, or equal 


or lefle, Demon« 


LI 


b) 16. 1, 


a)2%+ 3; 


i om re m—__—_— « _-_ 
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my 


a) 4- [. 


= 


| DemonſtrationFiIrſt of all, Let ir be greater, (which will happen when the 


ſegment (ball be leſſe chan rhe ſemicircle;) tor then B D prg. 


longed , will paſſe 2 by the center , which 1s without the ſegment , (ect 
that ic is leſſe than the ſemicircle, and » D A ſhall be greater thanDs, 


| for DB is the reſk of the Diameter : Therefore < D B A ſhall be greater 
| than DAB: Ler the angle B A Ebe made cqual to DBA, and lertthy| 
rizht line AE cutBD prolonged , arE : I ſay, thatE is the center of the 
circle , of which AB C is the ſegment. ; | 
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For having drawn E C,, the two fides AD and DE of the triangle 

ADE ſhall be equal vothe two fides C D and D E of the triangle C DE, 
and the angles conteinedof them are right angles ; 4 therefore AE and: 
E C are equal, but E A is alſo equal to E B: Secing © that the angle 
EAB and EB A are equal : Therefore the three ſides EA, EB, and 
E Carecqual: f Therefore F ſha}l be the center of the circle ABC; 
ſeeing that from that point there falls more than rwo equal right lines, to 
the circumference, | | 

Secondly , Let the two angles DBA and DAB be equal: 8D4 
ſhall be cqualto DB: Bur DC 1salſa equal to D B. Seeing that A Cs 
divided into two equal parts in the point D , all the three lines D C, DB; 
and D A ſhall be equal therefore D ſhall be the center of the circle. and 
the ſegment propoſed thall be a temicircle. 

Laſtly, it the angle D B Abe leſle than the angle D AB: Let the a- 
gle BAE be made equal rothe angle ABE, and let E C be joyned:| 
I ſay that B is the center of the circle: For ic will be ſhewn by the ſame 
reaſons as above, thar the three lines E A,E B, andE C, are equal ; and 
therefore alſo the ſezment propoſed will exceed the ſemicircle : There 
forc a ſegment , &c, Which was to be done, 


| 


| 
| 


PROP. 26. THEOR. 23. 
In eq» ''-iles ABCand DEF, the equal angles D ME 
andAGC, ' ton equal circumferences AC and D F, oh: 
tber they be conjcaruted at the centers G and HA , or on thear- 


| cumferences ACand DF. 


| Demonſtration FOr joyn the right lines AC and DF, foraſmuch as tt 

ewo ſides G Aand G C of the triangle AG C, are cquil 
to the fides HDandH Fof the triangle DH F, becauſe of the equality 
of che circles, and the angles G and H equal by ſuppoſition, «the baſs 
AC and DF ſhall beequal : but the angles B and E conſtirured atthe! 
| Clt-) 
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citcumferences,arc 
equal by ſuppoſiti- 
on , and infiſt on 
the ſame baſes: 
Therefore the ſeg- 
ments A BC and 
DEF ſhall be a- 
like Þ, and there- 
fore equal ; which 
being ſubtracted 
from the equal cir- 
cles, there will re- 
maine the ſegments A Cand D F equal ; and therefore the circumferen- 
ces AC and D F equal, Which was to be demonſtrated. 


PROP. 27. THEOR 24» 


In equal cir- 
cks ABC ani 
DEF, the an- 
gles AH C and 
DGF that inſiſt 
on the equal ciy- 
cumferences AC 
auDF, are equal to one another , whether they be con(lt- 
tated at the centers A and © , or elſe on the crcumferences 
AC and D F. 


Demonſtrations FIOr if they be not equal : Ler the angle H be the greater» 
| and make the angie AHI equal ro the angle DHF=: 
therefore the circumference A 1 ſhall be cqual ro the circumterence 
D F: Bur the circumference A C is equal roche circumference D F, by 
ſuppoſition, therefore A I and A C ſhall be: equal to one another , the 
bac tothe whole , which is impoſlible ; therefore the angles AHC and 
GF are equal, | 

Secondly , Conſtitute the angles B and E, at the circumferences , ha- 
wngequal circumferences, AC ind DF tor baſes; by.che ſame reaſon 
Itmight be ſhewn that they are <qual to one another : Which wasto 
de demonſtrated, 


PROP. 28. THEOR, 294 | | | 
In equal circles ABC and DEF, equal r1ght lints 
AC end DF ab take away equal crcumferentes. ABC and 


QDbEF, zo or, the preateſf from tbe greateſt, andthe kaſi from 
| the leaſt. Q Demons | 
- i | 
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Demerſtration FOrlet the centers G and H be taken , and the right ling 
AG, GC, DH, andHF, be drawn; thetwo fides G4 
and G C of thetriangle AG Careequal to the rwofides HD andHy, 
of the triangh 
B E DHF » and the 
baſes A C andDF 
are equal by ſupps 
ſition, therefore , 
angles * G and} 
are equal : There 
fore » the circumfe. 
rences AC and DF, 
on which they inf 
arecqual,which he. 
ing taken from the I 4 
equal circles, there will remain the circumferences ABC and DEEWY: 
alſo equal : Therefore, In circles, &c. Which was to be demonſtrated, (34 


44 
PROP. 29. THEOR. 36. | 


In equal circles ABC and DEF , equal arcumferent 
ABCandDEF , ſubtend equal right limes A C and DF. If in 


Demonſtration por » Letthecenters G and H be taken, and ler the rigtYl hp 

lines AG, GC, DH, and HF, be drawn : ForaſmuW an 
as the two ſides AGand G C of the triangle AGC, are equal totherm  jci 
ſides DH and HF of the triangle DH F; 2 and the angles G andHW ap 
equal ; ſeeing they inſtſift on equal circumferences, > rhe baſes whichun I oles 
the right lines AC and D F,are equal : Therefore in circles, &c. Whic was 


was to be demonſtrated. As by the fore-going fi2ure is evident, [ 
PROP. zo. PROBL 4. er 

To droude a proven crcumfert on 

AEC , to two equal parts. A 


Conflrution TYRaw the right line A CY deſc 
D which divide in two qu} wo 

parts, at the point D , by which poll anz] 

M1 ol D is C draw theright line D E;at Þ right ang Whit 
AC, and joyn the right lines A ani 

CE, the circumference ſhall be divided in rwo equal parts , in tif Sth 
point E. 


Demonſtration FOr ſecing that A D and C D are equal, and D E commot 

the ewo ſides ADand DE of the triavgle A DE ſhall be 

equal tothe two ſides C D and DE of the triangle CDE , and the ang 

at the point D are <qual, te wit , right angles; < the baſes AE and 

ſhall be equal; 4 and therefore the circumference AE and CE alſo cqu: 

Therefore we have divided, 8&c, Which was'to be done. is lef 
PROPMY 
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tip PROP. 31, THEOR. 27. 
$p., Ina carck ABC, the angle 
HE, cent: 4 
yo ABC, which inthe ſemicarcle 
1D} is 4 r1ght angle: But that which 
U i 
Kin 5 11 the greateſt ſeoment BCA, 
nd K | 
her is leſſe than a rtobt angle , and 
= that which 18 in the leaſt ſegment + 
inſt BEC, 2 greater than a right 
h be. | : 
nj anole 3 And moreover, the angle ABC of the greateſt ſegment 
ELM: At 
ed, 8 greater than aright angh : But theangle,E BC of the leaſt 
ſoment 1s eſſe than a r1ght angle. 
DemaofiratiosF{Or draw BD to the center D, and prolong AB direQly 
71M 8 towards F : Foraſmuch as D A and DB are equal, the 
angles *D AB and D BA ſhall be <qualro one another; byche ſame rea- | a) 5, t. 
ſony the ewo angles D B C and D C B ſhall be alſo equal, for DB and 
DCare alſo equal to one another : Therefore the rwo angles DB A and 
ii DBC, that is to ſay, the whole ABC, is equal co the two angles B AC 
nc and BCA : Bur the exterior angle C BF b15cqual ro the ſame rwoin- | þ) 24, x, 
1m iN terior and oppoſite angles BACand BCA: Therefore the two angles 
JH ABC and C BF hall be equal ro one another ; and therefore right an- 
var els; Therefore the angle A B C in the ſemicircle is a right angle z which 
hcl WY was in the firſt place propoſed. | 
[ ſay, ſecondly , chat the angle BA C in the greateſt ſezment BA C, js 
leſle than a right angle : Foraſmuch as in the criangle ABC , the rwo 
angles ABC and BAC, are lefle than two right angles, and A BC is 
,yM 4monſtrated ro be a right angle, the angle BA C hall be lefle than a 
a rightangle; which is inthe ſecond place propoſed, 
Thirdly, I ſay, that the angle BEC in the leaſt ſegment BEC, is greater 
© than a right angle : Foraſmuch as in the quadrilateral figure ABEC, 
C, deſcribed in the circle , the rwo oppoſite angles <E and A are <qual to. |c) 22: 4; 


qudl two right angles , and the angles BA C is ſhewn co be lefie than a right 
vin} anzle; cherefore the other angle BE C ſhall be greater chan a right angle z 
ev Which was in the third place propoſed. 

and _ Fourthly, ] ſay, tharthe angle of the greateſt ſegment BAC, which 
tſ Stheangle ABC, conteined of che circumference A B, and of the right 
lneBC, is greater than 8 right ang'c : for ſecing chat the right angle 
ABC isconteined of the right lines A Band B C, and is a part there- 
of, the whele angle ABC, centeined of the circumtcrence A B, and the 
nghe line BC, thall be greater chan a right angle, which was in the 
fourth place propoſed, | 

}. Laſtly, Ilay, thar the angle of theleaſt ſegment, which is the angJe 
"CBE, conteined of the righc line C B, and of the circumference BE C, 
'sleſſe than a right angle; for that it is lefſe chan the right atigle F B Cz 
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| the part than the whole , which was in the laſt place propoſed, &c.| 


Which was to be demonſtrated. 


.COROLLARIE. 
Hence it is manifeſt. that the angle of a triangle which is equal ta. two other, | 


| is a right angle; foraſmuch 4% the angle contiguous thereto , (which ic made with. 
| out the triangle, the fide being prolonged.) is equal to the ſame; which appeares by 
' the firſt Demu#ſtration 1 it #s the half of the three angles of a triangle, which ate 


a) 18.1. 


Deneframes NO , Draw the right line C F by thecenter , and/joyn er, 


_—_— 


b) 21+ 3- 


—@_— 


i 


equiualent to two right anelcs. 


PROP. 32, THEOR. 28. | 
$1 'B If ſome right line AB db tou 
+. acircle CDE , and from the punt 
of: touching C , there be dramn ſon! 
right line CE, to 108 circle droudy| 
it , the angles ACE and BCE, 
that it makes with the touch by 
ACB, ſball be equal'to the angh | 
which are m the alternate ſeoments CDE , ana C GFR, 
(VIZ. ACEequal t9 G,, and B CEcqualioD. 


thelinc © C F ſhall be perpendicular to AB, andtheay; 
gle CE Fſhall bea right angle; and therefore the ewo remaining angls| 
EFC and ECF ſhall be equal to a right angle, as tothe right angle 
ACF: Therefore if the common angle E C F be taken away , there 
will remain theangle ACE, cqual to the angle E F C, which is equalts 
the angle G : Foraſmnchas they are in one and the ſame ſegment : There] 
fore the angle A C E ſhallbe alſo equal to the angle G. 

And foraſmuch as in the quadrilateral figure DE G C, inſcribedin 
the circle , the two oppoſite angles Dand G are equal Þ to two right a 
gles, and che twoangles ACEandBCE are allo equal to two rightas/ 
gles; if the ewoequal angles ACE and C GE be taken away , there wil 
remainthe angleBCE , equaltotheangle D, in the alternate ſegment 
CDE: Thereforc, if a right line, &c. Vhich was to be demonſtrated, 


PROP. 33. PROBL 5. 

On a right Ine given AB, to deſcribe a ſeoment uf 
carcle , which may recerve an angle equal 19 8 givel | Y 
lined angle C. | | 

Firſt , Let the angle given C, be a right angle, | 


ans } the right line A B into two equal parts in the poli 
D, and from the point Das a center, and with the diſtanc 


þ 


a 
— 
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DA, deſcribe the ſemicircle , in which make the angle AEB which is 
atright angle; and rherefore * equal tothe given right angle C. 


Secondly, Letthe givenangle C, be acute, 


Conſkraigon Y Nec from the point A,of the given rightline A B,make the 

angle D A Bequal to the acute angle C,and from the point 
"A drawAE ar right angles.to A D, which ſhall tall above AB; then 
make the angle A BF equal to the angle FAB, and let BF cut the 
rigtir line AE in the point F, Þ the lines FAand F B ſhall be equal; There- 
fore if from the center F, with the diftance F A, thecircle A G be deſcri- 
bed; it will pafle by the poine B: Iſay then that the angle which ſhall be 
madein the tegment AG B, deſcribed onthe line A B, thaltbe equal to 
the angle C. Therefore let-the angle AGB , be made in the ſaid 


(egment. 


Demorfiration —— aS AE dothpaſle by the center, and that from 

the extremity A, there \1s:drawn AD art right angles there- 
to, D A will < touch the circle inthe point A : Wherefore the angle D AB 
is to lay , the-given angle C ſhall be equal cothe apgle G, in the alter- 
nate ſegment A G B, 


Thirdly , Let the given angle H be obtuſe. 


Conſtruton MA again the angle I AB equal to the angle H , and 

from the point A, draw A E, art right angles to A I, 
which will fall above A B : finiſhthe reſt as is before taught, and ſo there 
ſhall be deſcribed on the line AB the ſegttient AK B, in which the angle | 
Kis cqual to the obtuſe angle given H: 


DemorfirationFOr the angleT AB, that is to ſay, the given angle H, is 

equal to the angie K, in the alternate ſegment AKB, 
tor that it is the ſame Demonſtration : Therefore, On a given; &c: 
Which was to- be done. | 


PROP. 44. PROBL. 6. 
From a given. circle ABC , to cut off a ſegment , which 


| May receive an angle , equal ty a proenright lined angle D. 


Con- 


 _ 


nd y ad _— 


a) 32. 3. 


pn II 


Conflirution TyRaw the right line E F 
V / + nrFon h- circle in the 
point A, then make the angle F A B equa] 
ro the given angle D , and draw the right 
lines AC and B C: I ſay, that the angle 
ACBA in the ſegment ACB is equal tg 
the given angle D. 


Demonſtration J* He angle FAB , which 

4 Ti; no equal tothe given 
angle D, is * equal tothe angle C, inthe 
alternate ſegment A CB :'' Therefore the 
ſame angle C , ſhall be in like manner 
equalto D: We have therefore cur off from the given circle, the ſegment 
ACB, &c. Which was to be done, 


PROP. 35. THEOR. 29. 

If ine circle ABC , two r1ght lines AB and CD, do &- 
vide one another ( in the point B,) the Rettangle contemed wr 
der the two parts of the one AE and EB , 7s equal to the 
Retfanole contemed under the tmo parts CE and ED, of 


the other. 


Demonfiratien Þ Er the point of interſeQion E, in the firſt placebe the cen- 
ter of the circle, as in the firſt figure, the four ſegments 


| ſhallbe equal, cach of thembeing the ſemidiameter of the circle : There- 


fore it is manifeſt that the Refangle conteined under the two parts of 
the one , is equal to the ReQangle conteined under the rwo parts of the 
other, 

Secondly , Let CD only paſle by the center , dividing AB into two 
equal parts inthe point E, 3 and therefore at right angles, and joyn the 
right line BF : Foraſmuch as C D is divided into two equal parts inthe 
center F, andunequally in the point E, The ReQangle conteined under 
the unequal ſegments CEaud ED, > with vhe ſquare of the mean Se- 
&ion FE, is equal to the ſquare of the halfe FD; thar is to ſay), of 
F B: butthe ſquare of FB< isequal tothe two ſquares of F E and EB: 
therefore the Reangle conteined under C E and E D , with the 
ſquare of F E , ſhall be alſo equal to the rwo ſquares of F E and 
E B; therefereif the common ſquare of FE be taken away , there wil 
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— 


L 


THE THIRD ELEMENT Lib, 


j p=\ 


—y 


md 2 ot © 


"= «a ©c ea n= Mp -.ww—aRA cc coo =o, 29 2 xt gh py wy ys ot 


2 4 mn Gb oY 9 R—E—_ 


— — — 


Ah ann. oor ws, t@w  o£ 


[ © 


Lid. 3- 0F EUCLIDE: 


remain the Reangle conteined under C EandE D, equal co the ſquare 
of E Bz thatis to ſay, tothe Rectangle under AE and & B: For ſeeing 
char chey are equal, che Reftangle conteined under che two is a ſquare , 
according to the Firlt Definicion of che ſecond Book, (Sce the Second 
jure, | 
kelly, Let CD paſſing by the center F, divide AB intwo parts 
unequally , in the point E , and ler the ſame A B be divided in wo <qual 
parts in the point G , and ler G F andF Bbe drawn; 4 FG thall beper- 
dicular ro A B. Feraſmuch then as CD is divided inte two equal 
rs at F, andunequally at E, the ReQangle conteined under CE and 
ED, with the ſquare of the mean Section FE, ſhall be equal to rhe 
ſquare of the half FD, thatisto ſay, rothe ſquare of F Bits equal: Bur 
che ſquare of PF B< is equal co the two ſquares FG and G B: Therefore 
theReRangle conteined under CE and E D, with the ſquarcot FE, is 
falſo equal tothe two ſquares of FG and G B, and the ſquare of F E is 
equal alſo ro the two ſquaresof F G and GE, Therefore the ReQangle 
under CEand ED, with the two ſquares of FG and GE, is cqual to 
the rwo ſquares of FG ard GB, takinz away therefore the common 


ſquare of F G , there will rem+in the ReQangle conteined under CE and 
E D, wich the ſquarcot GE, equal ro the ſquare of GB , but the Re- 
angle conteined under AE and E B, with the ſquare of GE, is alſo 
equal ro the Iquare of G B: Sceing chat AB is divided into two equal 
parts in the point G ;, and uncqually in the point E. Therefore the Re&an- 
ole conteined under CEandE D, with the ſquareot GE , is equal to 
theReRangle under AE andE B, with the ſame ſquareofGE, raking 
away therefore the common ſquare of G E, there will remain the Rec- 
angle conteined under CE and E D, equal to the Rectangle conteined 
under AE and E By which is propoled. ( See the third figure. ) 

Fourthly , Lerneicher A B nor C D, {cutting one another ia the point 
E,) paſſe by rhe center, and draw che diameter G H by the point E, (as 
inthe fourth figure, ) it ſhall be ſhewnas before, that che ReQangle con- 
reined under AE and EB, is equal to the Rectangle under GE and 
EH, and the Rectangle under CE andE D, alfo equal to the ReQan- 
gle under G E and E H, and cherefore equal to one another ; whether 
the one of them AB and C D be divided in two equal parts or not: 
Therefore, If in a circle, &c. Which was to be Pavdics wo 


PROP. 36. THEOR. 3G; 


and from that pot there fall two rrobt tines to the carcle , 
me of which D A, divides the circle , and the other D B, touch- 
\& it; the ReAanole contemed wnider the whole line aruding 
(ts wit, AD) and its part mithout DC , taken betmeen.the 
pot D , and the convex circumference C is equal ty the ſquare 
of the touching line D B, 


Demon- 


- 4- _- ET 


If there be taken ſome point D , without a carcle ABC, 


d) 3.3. 
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| king away therefore the common ſquare of B E, there will remain the 


Demonſtra:102 FN the firſt place , Let D A paſle by the center E, an| 

then joyn the right line EB, * which ſhall be perpendicy. 
lar te D B, Foraſmuch as C A is divided into rwo equal partsin E, and 
roitis added D C, the ReQangle conteined under A D and D C Þ with 
the ſquare of E C, that is to ſay, of E B, its cqual , is equal to the ſquare 
of E D: But the ſquare of E D © is equal.to the two ſquares of D B and 
BE : Therefore the ReQangle conteined under A D and DC, with 


the ſquare of BE ſhall be alſocqual to the rwo ſquares of DBand BE, 
Theretore taking away the common ſquarcof E B, there will remain 
the ReQanzle under ADand DC, equal to the ſquare of the rouching | 


line DB; which is propoſed. 
Secondly, Ler the dividing line D A not paſle by the center E , and 
divide A C into ewo equal parts in the point F, and joyn the right lines 


EB,EF, EC, and E D, the line EB ſhall be perpendicular ro DB, 
and EF to AC: Foraſmuch then as AC « is divided into two equal 
parts in the pointF, and to it is added DC, the Reftangle conteined| 


under A Dand DC, with the ſquareof FC, is equal to the ſquare df 
F D: Therefore adding the common ſquare ot E F, che ReCtangle car. 
tcined under AD and DC, with the rwo ſquares of CFand FE, is 
| ; equal ro the two ſquares of 

Þ” *D .5D DF and FE : But the ſquare 

| Fay of EC, that is toſay, d 

E Bits equal; © ts cqualto 
the two ſquares of C F and 
FE; thercforc the Rectar 
gle under AD and DC, 
with the ſquarcof E B, is 
equal to the two ſquares 
DFand FE, and the 
{quare of IE is alſo equl 
to the two ſquares of ds 
andFE , therefore the Refangle under AD and DC, with the ſquare 
of BE , ſhall be equal to the ſquareof DE, which is equal fro the two 
{quaresof DBand BE: Therefore the ReQangle under AD and DC; 
with the ſquare of BE, is cqual to the twoſquarcsof DB and B E, tz 


be ReGangle under A Dand D C, equal to the ſquare D B. Which wasw 
demonſtrated. 


COROLLARIE I. 


From this Propoſition it #8 manifeſt that if from ary point taken without th 
circle , there be drawn diters right hues, druding the circle, the Reflargles can 
priſed under each of the nhole lines, and its extericy part, are equal to outs 
other , for if from the point A (in the firſt figure, there be arann AC, A D, 
and AF. , dividing the circle aud AB, teaching it , the Reflar gle under AC 
and AF , & ſhall be equal te the ſquare of AB: in like manner , the Reflang® 
wider A D aud A G, and the Reflangle wader AE aid AH ; and thett 
fore equal ts one another. 


COROLLARIE IL. 


It u alſo manifeſt , that two right l;nes drawn from one and the ſame point 
rowchins 
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ohich touch the circle tn the points Band C (14 the | econd figures) 1 ſay they are 
equal to one another , for drgw AD, drviding the circle in the pornt E , 45 well 
| ne of ABas the ſquare of A C, h ſhall be equal to the Reflangle com 
vined under AD «2d AE; aad therefore equal to one another , and therefure 
the lines AB and A C likeniſe equal toone another, 


COROLLARI LE 


| It likewiſe manifeſt , that from a poiiit taken wirhout the circle , there can 

ouly be drawn two rieht Les, roucn1ng the cirde; for if beſsdes the two A Band 

- CD, there may be a 

Ban third A D adrasn, 

; FX: touching the ſame 

$ by "90 \ circle 5 hauing arann 

E 3 j& the rioht lices EB, 

ard E D , from the 

center E;, 1 the au- 

gles ABE and A 

D E ſhall be right 

angles; and therefore equal to oe another , which 1s abſurd : for if you draw the 
right le AE , k the angle ADE ſhe! be greater than the a-: gle ABE, 


COROLLARIE ITY. 


Ititin the laſt place evident , that if two equal right lines be drawn from ſome 
"int without the circle to the coxruex circumference , and that the one of them touch 


the circle , the other ſhall alſs touch it, (Fc. 


PROP. 37. THEOR. 3r. 

4D 2 If mithout the circle 

Z& "5 ABC, there be taken 

+ Jon point D , and from 

* \ that point there fall ty 

\\ " B 2 the circle two right lines 

es PC and D A, one of 
which D A, cuts the car- 

ch, and the other reacheth the circle, and that the Refan- 

x wg pers, 

I ge conteined under the wbole droiding line DA , and its part 


| 
| 


'W aithout DC, taken between the pount D , and. the conwex 


| arcumference C , be equal to tbe ſquare of the lineD B, mhzch 
reacheth the carcle , the ſame line DB ſball touch the carcle. 


P Demon- 
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taching the circle , are equal toone another , as are the two lizs ABad AC, ,; 
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Center E be found, and joyn E B and EF: andif Dy; 


aſſe not by the center E, ler D E be allo joyncd , the angle Þ DFE ſhy1/ 
be a right angle ; and foraſmuch as DF toucheth the circle, © the ſquar 

| of the ſame D F ſhall be equy] 
D £D to the Rectangle conteing 

"7 -:: | under DA and DC: By 

the ſquare of D B is equaly' 
the ſame Rectangle unde: 
DA and DC, by Suppoſi 
on; therefore the ſquares 
DB and DF ſhall be cqul 
toone another; and DBal 
D Falſocqual ; Burt 4 E Ban 
E F arcequal; thercfore th 
two fides DB andBE of th 
triangle DBE, are cqualy/ 
the two fides D F and FE, 


of the triangle DFE, each to his correſpondent, and the baſe D E con: 
mon , and the angles B and F ſhall be equal, bur DFE is a right angle; 
therefore D BE ſhall be alſo arightangle : Therefore by the Corollay 
of the ſixteenth Propoſition of this Book , D B ſhall couch the circk, 
which was propoſed : Thcretore it there be taken, &c, VVhich was tobe 
demonſtrated, | 


| : : | 
Demoyſlratzon FOr , 1 Let D Fbe drawn, touching the circle , and ler th, 


OF EUCLIDE. 


FOURTH ELEMENT 


O F 


EUCLIDE. 


—— 


THE ARGUMENT. 


UVCLIDE treating-1n this Fourth 

Book of divers in(criprions of figures in 

Circles, and the deſcriptions of the 

{ame figures about the Circle. Alſo of 

the Inſcriptions of the Circle in the 

6 ſame figures , and of the deſcriptions 

va. SIREN of the Circle about thoſe figures , he 

expolethin a few Definitions, what the 

meaning is, of a figure inſcribed in a figure, or to be de- 
(cribed thouts figure , beginning wich right lined figures. 


|-I[6Z 


8 DEFINITIONS 
1 Arizbt lined figure is ſaid to be mſcribed mm a r1ght lined 


four , when every one of the angles of the figure iſ ribed, 
doth roweb each ſide of the figure im which 1t is mſeribed. 


As, for Example, if each of the angles D, E, and F, of the interior 
Ip 5 DEF doth touch each of the fi des of the exterior triangle 
C, the trianzle DEF ſhall be faid to be inſcribed in the triangle 
P' 2 A B C; 


O_o —_—_— 


OO 


— 


116 THE FOUKTH ELEMENT Lib.g 


ABC. Burt foraſmuch as the angle M of the triangle K LM, (a right 
line being drawn from K to L,) toucherh nor the fide HI of the triangle WM | ] 
GHI, . > triangle K LM ſhall nor be ſaid to be inſcribed in the other, 

alchough ir be all within, and that two of the angles of the one , dotouch | 


two ſides of the other, 


_—— O——— 


2 In like manner , a figare us ſaid to be deſcribed about f 
fioure , when each fude of the figure circumſcribed , ul | 
touch each angle of the figure about which 1t 18 deſerited, I \* 


cer, , the triangle AB C ſhall be ſaid to be deſcribed about the 
triangle DEF; Foraſmuch as each of the fides of the one, doth: c 
touch each of the angles of the other. Bur the triangle G H I ſhallnothe | | * 
ſaid to be deſcribed about the triangle K LM: Seeing that the fide HI 
doth not touch the angle M , and the ſame ou zhr ro be underſtood of the | 
inſcriptions and circumſcriprions of other right lined figures, &c, and 
right lined figures are properly ſaid ro be inſcribed or circumſcribed, 
when the number of the ſides are cqual , and although that be not abſo- 
lutely neceflary. (See the precedent figures. ) 


3 A ngbt lined figure is ſaid to be mferibed in a cinch, 
when each angle of the mſcribed figure doth touch the ar- 
cumference of the carcle. 


—— _— 


ASif cheangles A,B, and C, of thetriangle ABC (See the precedent 

figure, ) þ rouch the circumference. of the circle ABC , the ſaid, 
triangle ſhall be ſaid robe inſcribed in the circle; and if ſome one of the. 
angles do not touch the circumference, che triangle ſhall not be ſaid to 


be inſcribed in the circle. 


——_— 


A 


But a right lined figure ts ſaid to It 
| D = deſcribed about a circle , when as 71 
fide of the froure circumſeribed aw © 
B "Ec » touch the circumference of the cirihe. 

| For | 


———__— 
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por Example, If the ſides of the triangle A B C, do touch the cir- | 
cumference of the circle DEF: The triangle ſhall be ſaid to be de- 
{cribed abour the circle, 


In hke manner a carcle ts ſaid to be mſcribed in a right lined 


figure , wben the circumference of the carcle doth touch each 
ſide of the figure in which 1t 1s mſcribed, 


6 But acarcl: ts ſaid to be deſertbed about a figure , when the 


Cirenmference of the circle doth touch every angle of the 
figure about which it is deſcribed. 


X like manner , the Circle D E F (in the figure of the fourth 
Definition ) ſhall be ſaid ro be inſcribed in the triangle AB C. But 
the Circle ABC, in the figure belonging to the ſecond Definition , ſhall 
be ſaid to be deſcribed about the trianzle ABC, and the ſame is to be 
underſtood of other right lined figures , which are ſaid to be inſcribed 
inthe Circle , or deſcribed about the Circle, or in which the Circle is 
ſaid to be inſcribed or deſcribed abour. 


7 Aright line is ſaid to be apted or 
fitted m a Circle , when the extre- 
mites thereof are in the Circumfe- 


B | 
/ rence of the Circle. As appears 
A by this figure. 


—_—  —_——— 
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a) 3-1. 


b) 25. dct. 


a) 17. 3+ 


PROPOSITIONS, 


PROBLEMES, & THE OR EMES. 


PROBLEM 1. 


PROPOSITION 1. 


In a. given oh 
ABC, to fit aright lie 
AB, equal to a onn 
right ne D, which mg 


not be greater than th 


alameter B C , of th 


carcle ABC. 


a } the diameter BC; if D becqualtoBC, then isBC 
FIN firred in the circle, equal to D , bur if Dbeleſle than the 
diameter BC : Let BE be cur off © equaltro D, and onB as a center, 
wich the diſtance BE deſcribe the circle AE, cutting AB in the point 
A, and draw BA, which ſhall be the line firted inthe circle ABC; 
equal to D. 


Demosſtration F?Or B A Þ is equal toBE, and D alſo equal roBE, by 

Conſtru&ion : therefore B A and D ſhall be equal toone 
another , and the extremities of BA are in the circumference , being 
drawn from the extremity of the diameter , in the point of Section of the 
circles : Therefore we have, &c. Which was to be done, 


PROP. 2; PROBL 2. 
In a gren circle ABC , to inſcribe atriangle equianglel 
to 4 gwen triangle DFE. 


Raw HG, touching the circle in the point A, and make 
the angle G A B equal to the angle F, a and the angle 
H AC equal tothe angleE , drawing the right lines A Band AC to the 


Conſtrufizo7: 


cit- 


—_—_— 


FW=— 


— —————— 
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— 


circumference » at the points Band C, and joyn the right line C B. I ſay, 
that the triangle A B C inſcribed in the given circle, is equiangled to the 


triangle D E F. 
Demorſtrati0nFOr bſecing that H G doth touch the circle, and AB cuts 


it, theangle GAB, whichis made equal tothe angle F, 
ſhall be equal to the angleC, in the alternare ſegment : therefore the 
angles C and F ſhall be 
equal to one another ; 
In like manner , foraſ- 
much as the angle HAC 
(which is equal to the 
angle E, by Conſtructi- 
ons) is < equal to the an- 
gle B, in the alternate 
{cgment , the angles B 
and E ſhall be cqual : 
therefore ſeeing that the 
twoangles Band C of the 
triangle AB C are equal 
tothe two angles E and F, of thetriangle DE F, the two others 4 A and 
D ſhall be likewiſecqual ro one another : 1 herefore the triangle ABC is 
equiangled ro the triangle DE F : ' Therefore, In a Circle, &, Which 
was to be done, 


PROP. 3. PROBL 3. 
n F About a given cir- 
| cle ABC, to deſcribe 
a triangle equangied 
SS. . to a oven triangle 

bane DEF. 

| is ConftrutiozÞFJ Aving pro- 
L ot \ : 7 gs. the 
; Y ———N fide Fonborh tides, to 


the points G and H : Let 
the center I be taken, and drawT A at the contingent point A, and in 


| the point I of the ſame line AI, make theangle AIB equal tothe angle 


| 


DEG, and BIC equalto D FH, and from the extremities A,B, and C, 
draw at right angles the right lines KL, LM, and MK, which lines 
ill meet in the points K, L,and M : Foraſmuch as it you joyn a right line 


' from AtoB, the two an2les LAB and L BA, ſhall be lefle than two 


rizht angles, being noother than part of the two rizht angles I AL and 


BL; therefore 2 AL and LB thall mect in the point L, and fo of the 


reſt : Therefore the triangle LK M is deſcribed about rhe circle A B © 


and js equianzled to the given triangle DE F. 


Demonſtration FOr »all the fides do touch the circle in the points A, By 
teal and C, and foraſmnch as all the angles of the quadrila- 
1 figure AIBL are cqual co tour right angles, as 1s ſhewn 1n the 


- & 
eee q- 


C) 32+ 3+ 


d) 32 Is 


a)rir.def.1. 


bY C: 16: 3: 


| 
| 
| 
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GO” RE er eee. | 


3  Propoſiticn of rhe firſt Book , and the two angles at the points A and 
Bare right angles; the two angles Al Band AL B will remainequaltg 
two rizht angles and therefore equal ro the two angles DE G and 
DEF, which care alſo equal ro two right angles; therefore if the equa] 
anvles AIB and D EG be taken away , there will remaine A L B equalty 
DEF, even fo the angle M will be ſhewn cqual to the angle DFE, 
Therefore the third angle K ſhall becqual to the third angle D : There. 
fore the trianzle K LM ſhalibe equiangled to the triangle D E F : There. 
fore, &c, Which was to be done. B 


PROD. 4. PROBL 4. 
In a given triangle ABC, 


: ol 

to inſcribe a carcle. y, 
- | 

Conſtruttion Lvide 2 the two angles - 

BandC, each in two " 

equal parts, by the r1ghtlines BD and! '+ 


CD, meeting one another in the point [Ml -* * 

D, and from thar point draw the per- 

pendiculars DG, DE,and DF, © 

the three ſides AB, BC,and CA, 

| Demo-ſiration F;:Oraſmuch as the two | 
| | angles D BFand DFB 

of the triangle DF B, are equal to the two angles D BE and DEB of | 

the triangle DE B, cach to its correſpondent, and the fide D B com: 

m-n; Þ the two {ides D E and D F hall be equal, by the ſame reaſon, 

the fides D Fand DG ſhall be equal in the triangles D CF and D CG: | 

Therefore the three lines D G, D F, and D E, ſhall be equal to one ano- 

ther , and the circle deſcribed on the point D asa center , at the diſtance! 

D E, ſhall paſſe by the other points G and F , and ſhall < rouch the ſides] 

of the triangle in the points Ez F,and G ; ſeeing that the ſides are at right; 

angles to the ſemidiamerers DE, DF, DG: Theretore in a given 

| triangle, &c, Which was to be done. | 


PROP. 5, PROBL. 5. *eT 


ConftruforTY Ivide © the two fides AB ind AC in two equal parts in the 
| points D and E,, from which points draw D F and EH tight 
bat right angles to thoſe ſides, and meeting in the point F, ſhall - 


Demonſtration Or if a right line were drawn from D to E, the rw!F(S it : 


angles FDE and FE D ſhould be lefſe than two right/ Fall 
angles » 


—_ 
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angles» ) andrde point F ſhall bein the criangle; or in the {ide , or. with- 
one. Joyn then che right lines F A, F B, and F C: Foraſmuch as.the two 


ies A Dand DPot thetriangle AD F, are equal to the two ſides BD 


oe 3 ww I '& 


1 2nd D F of rhe trian2le BD F, and the angles ac the point D right angles; 
) the baſes F A and F B (hall be equal, by che ſame reaſon ,. FA: and c)4: ts 
E.C ſhall be alſo cqual ; rherefore the three ſides FA, FB, and F C, 


hall be equal ro one another : Therefore the circle deſcribed on the poinr | 
F454 center, at the diſtance F A , ſhall alſopaſſe by the.two other points 
Band C : Therefore about the trianyle, &c, Which was to be done. 


CGCOROLL ARTE, | 


It is maufeſt from this Demer.ſtration , that if the center fall nithin'the EY1An- 
alt , 4 that all the angles are acute, being 1n the greateſt [eament of the circle ; d) 3i+-3- 
Jt if it fall on the fide , the angle © oppiſite to that fide , ſhall be a right angle in | e) 31: 3+ 
the ſemicircle :- Laſtly , if tt fail without the triangle , the oppoſite angle * ſhall be ||) 31-33 
wtuſe , being in the leaſt ſegment of the circle. : Re hn 

Contrarily , If the triangle be as Oxigon , the centgr will fall within it , if a Ke- 
d Bargle, it will fall on the ſide which ſubtends the right angle , and if Ambligon, 
it \'u i 9! fall without. 2b 


RS 
. . 


PROP, 6. PROBL. 6. 
In a given circle ABC, to 
deſcribe a ſquare. 


Conflruflion Raw the two diameters 

A C and B D ,. which 
ſhall divide one another at right angles in 
the center E , and joyn the right lines 
AB, BC, CD,and DA : I fay that 
ABCD is the ſquare inſcribed, in the 
'glven circle, 


Demonſtration FOraſmuch as the two ſides 

E A and EB of the triangle 
AEB are equal to the two fides E AandED , of the triangle B AD, 
being all drawn from the center , and the angles conteined ot thoſe (ides 
being righr angles, 2 che baſes AB and A D ſhall be equal; and in like | a) 4. 1: 
manner CD and DA, and DA andAB; thercfore ABC D ſhall be 
a ſquare, having all the fides equal,and all the angles A, B, C, and D, right 
angles, beach of them being in the ſcmicircle; Therefore , Ina circle, | b) 3t. 3: 
&, Which was to be done. 


PROP. 7. PROBL. 7. 
About a given circle AB ©, to deſeribe 4 ſquare. 


py corand D bars two diameters, to divide one another at right angles 
13) 8 inthe center E , and by the points A, B, C,and D, draw the 
* *\Fghtlines F G, FH, HI, and IG, at right angles to the diameters, which 
ſhall meet with one another in the points F, H,1, and G: Foraſmuch 
rwo FS 1 a right line be drawn from B to A. the two angles FB Aand FA By 
ght/ ſtall be lefſe than two right angles, and ſo of the others. 


5) ww I ay | 


— - — — © — = 


—— 
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I ſay chat FGI H is a {quare deſcribed about the given cixcle, 


DemenſtratzonFOr ſeeing that the two angles AE B and FBE are righ 
a) 28, t- angles, FHand AC = (hall be parallels, likewiſe G1 a4 
by 30.1. - | AC; therefore F Hand bGl ſhallbe parallels, and by the ſame rea iff | 
| | fe F G and HI ſhallbealfo parallel. | 
Now foraſmuch as ACHF isa par|- 
lelogram, the © oppoſite ſides A C and; | 
G FH ſhall be equal, and the oppoſite an. 
gles C and F equal: Bur ECH isarigh 
angle; therefore A F H ſhall be a righ 
angle ; by the ſame reaſon, the angls 
D Hz I and G, thall be ſhewn to be right ll 6, 
angles ;-and the fides HI, IG, and GE, 
equal ro the diameters AC andB D, and 
therefore equal ro one another. Therefore 
F HIG ſhall have the four ſides equal, 
and the four angles right angles z and 
| | therefore ſhall be a ſquare, all whoſe fids' 
d) C. 16. 3+] 4 - =_ the circle : Therefore about a given circle, &c, Which wa 
o be done. 


FF 


PROP. 8. PROBL. 8. 
In a groen ſquare F GHI , to mſcribe a carcle. 


Cnfraihery 7 ons divided the fides in' two cqual parts in the point 
| B, C,D, and A, draw the right lines B D and CA, inter 


ſcing in the point E. 


a) 34.1. | Demonſtration N Ow * foraſmuch as F G and HI arecqual and parallt, kn 

| their halves FA and HC ſhall be equal and parallel;and 
therefore F H ſhall be equal and parallel ro C A: Inflike manner, I G ſhal 
be equal and parallel to the ſame C A: Likewiſe F G and HI ſhall be equi 
and parallel co BD;therefore F E,E H,IE,and EG,fhall be parallelograms | Den 
and therefore the lines E B,E C, EE D, and E A, ſhall be equal to F A,BR|W 
the equal lines G A,and F B; but thoſe lincs are equal to one another; being und 
the halves of F G, FH, &c. Therefore E B, E C, E D,and E A,arecquil|f| irs, 
therefore the circle deſcribed from the point E as a center , and atthed- 
b) C. 16. 3+] ſtance E B: ſhall alſo paſſe by the points C, D, and A,and ſhall couch ball the 
| the ſides, lecing that the angles in the points B, C,D, and A, are rightar- || whe 
les, and ſhall be inſcribed in the ſquare FI : Therefore in a givel|F| but 


quare we have inſcribed a circle: Which was to be done. ther 
its © 

PROP. 9. PROBL. g. Ac 

About a given ſquare ABCD, to deſcribe a circle. || ap 
ConftruttionTYRaw the rwo diameters C A and B D, interſecting in the þrry 
point E. | Wh: 


DemorſiratiosFOraſmuch as the ſides A B and A D,, of the triange| 
ABD are equal, ®the angles ABD and ADB fhallbe|F 

ual : But the angle BAD is a right angle in the ſquare ; therefore®|l N 
ABD and ADB ſhall be the halves of right angles : In like mannet|F 11gh: 


we 
© —————_— — 


1a) 5-1 


A 
——— — 


— 


1t-is maifeft that | 


c,'l noht angles, that is toſay, ts five fifths of two right ancles : , 
Te 


we Q. 2 


————— 
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by we ſhall ſhew thar all the other angles, | 
DO Which are at the points A, B, C, and D, | 
"10ht A Ay" are the halves of right, angles; and there- | 
ey By 4 | \ tore equalto one another : Therefore ſce- | 
ra. WW / ] ing that che angles EAD andE DA are | 
| » | equal ro one another , the lines E A and 
aral- ED ſhall beequal, and by the ſame rea- 
and | / fonEA andE B thallbe equal, and alſo | 
' Us ..1/ EBandEC; likewiſeE C and ED: 
1ght p >, Therctore the circle deſcribedon the cen- 
right — — terE, ar the diſtance E A, ſhall paſſe 
—_ . 
igles by the other points B,C, and D : There- 
kh fore about 4 given {quare, &c. Which was to be done. 
ani PROP. 10. PROBL. 10. 
= © 19 conſutute an Tſoſceles trian- 
wy N, - v/t ABD; which may have each of the 
k23 
ws i \ anoles Band D, which are at the 
| baſe BD, double to the other A. 
; / Co ftrat;on A Sſume any line, as AB, 
F4 which divide in the point 
in| 0” C, in ſuch ſort as the ReQangle conteined 
ter- wo under * AB and BC, may be equal co |\) ry, 2, 
che ſquareot AC, thenon the center A, 
lel withthe diſtance A B, deſcribe a circle, bin which circle fic the right b) rt: 4. 
118 ineBD, equal ro A C, and joyn AD : I fay, that the triangle ABD 
" sanlſolceles rriang)e,and hath each of the angles A B D and ADB duuble 
wal to the other angle A. 
ms; | Demo:firatioFOr having drawn CD, deſcribe © about the triafigle A C D c) 5-4 
IN | the circle DCA, t-ralmuch as the ReQangle conteined 
i \Mnder ABandBC is equalto rhe ſquare oft CA, thartis to lay, of B D, 
12) irsequal; and A Bcuts the circle 4 A CD, rhe ine BD ſhall couch jicin | 4) 37. 3 
d- 'thepoint D: Therefore the angic B D C-ihall be < equal tothe angle A in ©) 32+ 36 
al [the alternate ſegment C A D , adding the common angle CD A , the s 
gſ- | whole angle AD B ſhall be equal co the two angles CAD andC DA, 
0! but the exterior angle D C Bis fequal ro che ſame angles A and A D C, |f) 32-t> 
tierefore the angle B C D 1s equal ro A DB; chat is roſayto8 ABD, | g)5.r 
tequal; therefore ht C D and D B (hall be equal; Bur BD is equal to h) 6. 1 
| ACby Conſtruction : Therefore C D (hall be equal to C A, and there- | 
 breithe two angles C AD and CD A nhall be equal: Therefore the | 7) 5. x, 
ak ADB, wnich is ſhewn equal to the ewo angles C ADandC DA, | 
he |} ſhall be double ro the angle A; and therefore the angle ABD ſhall be | 
| Uſo double to the ſame anzle A: We have rherefore conſtitured, &r, 
F | Which was ro be done. | 
ml | ; 
| | < . 
Al | COROLLAKLE NJ 
el Now foraſmuch 45 the three angles k of the triangle A B D, are equal tote |k) 32 to 
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PE 


124. 


I) 32. Is 


a) 2. 4+ 
b) 9. 1. 


Cc) 26, 1+ 


d) 29+ 1» 


C) 27+ Is 


f) 27. 3» 
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7-34 2. _ —— 
| the angle A is the fifth part of tworight angles , and each of the two angles D and 


B 7s the two fifth parts of two right a:gles : Likewiſe As the two fifth parts " 
right angle, aad erther B or D, which of them you pleaſe is the four fifths , | foraſmuy 


as all the three are equal to two right a-igles, that #s to ſay, to ten fifths of 8 right avgl, 
PROP. 11. PROBL. 11. 


T y ' | 
1 a pen Or 


A F 
: A ABCD , tvdtcrh 
. ys ; Z an equilateral and equs 
Br - 0s; an led Pentagon. 
- a C04 ſtruf 102 Onftitux 
E Y the Iſs 


ſceles triangle F Gy, 


2 Sunnnurnnnnaen*s = which May have cach d 
CO G 21 the angles G and H do 
ble to the angleF , aan 

in the circle AB CD, inſcribe the triangle A C D cquiangled to theti: 
anzle EGH), Þand divide both the angle ACD and A DC into tw 
equal parts by rhe lines DBand CE, and joyn the right lines AB, 
BC, C D, DE, andE A: I ſay, that the Pentagon A B C DE inſcribe 


in the circle is equilateral and equiangled. 


Oraſmuch as cach- of the angles ACD and ADC, 
double to the angle C AD, they being each dividedin- 
to two equal parts, the five angles ADB, BDC, CAD, DCE, ai 
E CA ſhallbe equal; Therefore < the Arches AB, BC, CD, DE al 
E A, on which thoſe angles are ſubreaded , are equal : Therctore thx 
right lines AB, BC, CD, DE, and E A, which ſubtend them are equi: 
Therefore the Pentazon ABC D is equilateral: Again foraſmuch astte/ 
arches AB and E D are equal, if you adde the common angle BCÞ, 


Demos, ftration 


' the whole ABC D ſhall be equal to the whole E D C B: Theretorethe 


e angles AED and BAE, inſilting on them thall be equal , in the ſane! 
manner the other angles ſhall be equal,for they inſiſt on equal arches, ea 
of which is compounded of three equal arches : Therefore the Pentagons 
equiangled , the which being alſo ihewn to be equilateral : We have: 
(cribed in a circle, &c. Which was to be done, | 
COROLLARIE. | 
Hence it follows that the angle of the equilateral and equiangled Pentagmn,u 
the three fif ths of two r4gh: angles , or the 5 of one right anole: * For ſeeing is 
the three a gles BAC, © AD, and DAE are equal, being they inſiſt #8 # 
equal arches BC, C D, awd DE: But C AD &s ; part of two right analy 
or + parts of owe Tight angle, the whole B A E ſhall be the * of two right angie 
or {1x fifths of one r1ght angle. 


PROP. 12. PROBL. 12. 
About a piven circle ABC , to dtſertbe an equilateral as 
equangled Pentagon. | 


| 
Co-| 


_——— 


— 
ee moments 
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CunfiraFion INicribe 2 in the circle equilateral and equiangled Pentagon 
| ABCDE., and lerthe center E be taken, and draw the 
riohe lines FA, FB, FO,F DU, and F E, by the extremities of which 
lines draw G H, HI, I K, K L, and LG, atright angles ro them, meeting 
ig the points G, H, I, K, and | BY : 
\ For ſeeing that the angles GAE and GEA are leffe than two right 
anvles , being parrot therwo right angles FAG and FE G, rhe lines 
AG andE G ſhall meet with one another in the point G, and foot the 
athers : And foraſmuch as they © rouch rhe circle , the Pentagon 
GHI KL ſhallbe def{cribed abour the circle , wliich I fay 15 equilateral 


and cquiangled. 


| Demanſirati0; Fe: having drawn the right lincs FG, FH, FI, FK, and 

FL, the two ſquares of F A and AH « ſhall be equal ro 
the ſquare of FH ; and in like manner , the ſquares of F Band BH ithall 
be equal to the ſame ſquare of FH: 
therefore the rwo ſquares of F A and 
AH ſhall be equal to the two ſquares 
of FB andBH, taking away then the 


equal {quares of the equal lines F A and 
F B, the ſquares of AH and BH will 
remaine equal , therefore the lines A HH 
and BH are equal : Andforaſmuch as 
the rwo ſides A Hand FH of the trian- 
gle AFHarcequal ro BF and FHof 
the triangle BF H, each to his corre- 
ſpondent , and rhe bafe A H equal ro 
thebaſe BH , as isſhewn, <the angle AFH ſhall be <qual to the angle 
BFH, theretore the angles f AH Fand BHEF jhall be allo equal : there- 
lorthe angle A F B is double to the angle BF, and the angle A'HB 
| double ro the angle B HE. 

| By the ſame diſcourſe we ſhall ſhew that the angle BF C is double to 
| Hean:leBF I, and the angle BI C double to tie angle BI F: Seeing 
theretore 8 that the angles AFB and BFC arecqual, as inſiſting cn the 
equal circumterences A B and B C, being {nbrended by cke equal right 
Wnes AB and BC, thcir halves BF Hand 8B Fl, ſhall be equal, 

| Therefore ſeeing that the two angles BFH and HB F of the triangle 
BFA, areequal to the two angles B Fl and | BF of the triangieI F B, 
| and the {iJe BF adjacent common, i the fides B Hand BT ſhall beequal, 
| andthe angles BHF and BiFequal: Theretore the line H Lis double to 

the line H B, 
| By the lame reaſon , we ſha!l ſhew that GH is double to H A, bur 

HB and H Aare thews to bc equal: Therefore thcir double, ro wit, HI 
[and H G ſhall be equal. in like manner, we ſhall ſhew , that the right 
lines I K, KL, and LG arc <qual to cach of the right lines HI and HG: 
merctore che Pentazon G HI K L, is equilateral. 

Azain, foraſmuci as it is ſhewn that the anzles BHF and BIF ate 
equal , and thar rbey arc re halves of the anzles BHA andBIC; 
their dovbles BH A and BI C ſhall beequal. By the ſame reaſon , "the 
anzles IKL.KLG, and LG H hal! be equa! ro each of the angles 
[BHA and BIC : Therctore the Pentagon G HIKL is equiangled: 
LThere- 


RO 


d) 47-1. 


&©)8. 1, 
f) 4+ I s 
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b) 11. c-\, 
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|a) t1.c-l. 


b) 4- te 


C) 13. I. 


dC. 16,1-0 


a) 9+ Ts 


[ 
I 


| 


| CBF conteined of them, _ by Conſtruftion, Þ che baſes AF and CF, 
| and the angles BAFand B 


_—_ 
—— 


—_— — 


| C Band BFofthe triangle E BF, each to its correpondent, and A BPFand 


and equiangled, to deſcribe a carcle. 


cle a Pentagon , equilateral and equiangled: Which was to be done, 
PROP. 13. PROBL 13, © 


A In a given Pentagon ABC DF, 


GET TIM 1, 


_, to mſeribea carcle. 


C onſtrufonÞYlvide rwo of irs angles B AF, 
and ABC, into rwo equa! 

parts, by the right lines AF and B F,whic 

ſhall meer wich one another inthe pointF, 


- 
. 
. s ® 
. . 
. PTY 3. 
. 


"< 
*.. SS 6 
fee * © 


a 
_—_ 
MP OL EP ET es, 
« © 24 
*. 


Ecing # that the two at 
\ Jules FABand FBAar 
lefle than two right angles , being the halves of rhe two angles Aand}; 
that arcleſſe than four right angles, as is demonſtrated 1n the 32 Props. 
ſition of the firſt Book. Then draw the right lines F C,F D,and FE : Fora 
much as the two ſides AB and BF ot the triangle ABF, are equal 1 


Demon Ji ratio 


* 
— 


D 


F are equal. And ſccing that the angles A and. 
C of the Pentagon ate put equal, and BA Fis the half of B AE by Car: 
ſtruction , rhe angle B C F ſhall bethe half of BCD : Therctorc BCD; 
divided intotwo equal parts,by the ſame reaſon,we ſhall ſhew that the two 
other angles D and E are divided into two equal parts: Now draw fromthe 
point F the © perpendicular lines FG,F H,FI,F K,and FLzon the fides of the 
Pentagon : Foraſmuch as the two angles F G A andÞF AG of thetriange' 
FAG; arecqualtothe two angles F LAand F AL of thetriangle F AL, 
and the fide AF oppoſite to one of the equal common angles, F G and! 
F L, hall be equal. | 

In like manner, it ſhall be ſhewn that the other perpendiculars FH, 
FI, andF K, are equal to cach of the other FG and FL : Theretar, 
the circle deſcribed from the center F, at the diſtance F G, hall like 
wiſc paſie by all the points H,I,K,and L , and foraſmuch as the lides 
the Pentagon do 4 rouch the circle ,:ſecing that they make right angls 
with the ſemidiameters F G, F H, &c. We ſhall have deſcribed a circl 
in the given Pentagon. Which was to be done, | 


PROP. 14. PROBL: 14. 
About a grven Pentagon ABCDE, whub i; equlatas 


' 
| 


| 


Conſtrution FF Aving divided the angles BAE and ABC, into *rw 

equal parts, by the right lines AI and BF, which fhal 
meet wich one another in the point F within the Penragon , ashath beet 
demonſtratcd inthe precedent Propoſition, and having joyned the right 
lines FC, FD, andFE, wetſhall ſhew, as in the precedent Problem 
that the other angles C, D, and E,are divided into rwo equal parts : Thete 
fore all the half angles ſhal! be equal to one another , ſeeing thar the whole 


— _——_— 


— 
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angles are equal, Demi 


—————— — OE ———}_ — 


Lib.4, 11 


Therefore being ſhewn to be equilateral, we have deſcribed about a gr.) 


: 
: 


: 
: 


which is equilateral and equiangle, 


—_— 


| 


' 


| 
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DemonſtrationForaſ! much then as in the 

triangle A FB, the two 
angles F A Band F BA, arc equal, the 
lines bF A and F B hall be equal, by 
the ſame reaſon, the other lines F C, 
FD, and FE, ſhall be equal to each 
of them : Therefore the circle deſcri- 
bed from the center F, at the diſtauce 
ot F A, ſhall alſo paſſe by the points 
B, C, D, and E : Therefore , Abour 
a Pentagon , &c. Which was to 


CGD "SY bo Go. 
PROP. 15. PROBL. 1%. 

In a given arcle ABCDEF, to 
nſcrthe an equilateral and equangled 
Hexagm. 


Conſtrutton fins aſſumed the, center G, 

and drawn the diameter AD; 
deſcribe the Circle CG E from the point D, 
which cutterh the given circle in the points C 
and E , from which points draw the right lines 
CF and E B, by the center G, and joyn the 
right lines AB, BC, CD, DE,EF, and FA. 
So ſhall the Hexagon ABC DE F beinſcribed 
inthegiuen circle , which I ſay is equilateral and Equiangled. 


Demo-flr ation por by the definition of the circle, the three lines G C, 

CD, and D G ſhall be equal to one another , and the trt- 
angle C D G (hall be equilaceral , therefore * the three angles thereot 
ſhall be equal ro one another , which Þ being equal to two right angles, 
which you pleaſe of the two, as CGD ſhall be the third part of wwo 
right angles : By the ſame reaſon, the angle D GE ſhall be the third 
part of two right lines : But the angles CGD, DGE, and EGF, are 


| equal ro two right angles : Therefore the other angle E G F ſhall be.alfo 


IT 


| thethird part of two right angles: Therefore the three angles C G D, 
| DGE, andEGEF, care equal to one another, to which the angles 


CGB, BGA, and AGB being 4 equal art the head , the fix angles at 
thecenter G , ſhall be equal to one another : VWherefore © the circumfe- 


| rences on which they infiſt are equal ; fand therefore the right lines A B, 


BC,CD, DE,EF, and FA, are <cqual. Whercfore che Hexagon 
ABCDEF thallbe equilateral, 

Again, toraſmuch as the circumference B C is equal to AF, if you 
adde che common circumferences C D E F, the circumferences B CDE F 
and AFEDC ſhall be equal : Therefore 8 the angles ABCand B AF, 
which inſift on them ſhall be equal: Ve ſhall thew in like manner, 
that the other angles of rhe Hexa2on C, D, E, and F, are equal tocach of 
the angles A and B, for that each of them inſiſterth as an arch compounded 
of four equal circumferences : Therefore the Hexagon is alſo equiangled : 
Therefore, Ina given circle : Which was to be done. C O- 


b) 6.1, 


42) 5, bo 
b) 32.1» 


- 


— 
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| 


COROLLARIE. 
From this Propoſition 1t 1s manifeſt , that the ſemidiameter of a circle is 


to the ſide of the Hexagon 1nſcribed theretn, For D G the ſemidiameter is equi! 


te DC the ſideof the Hexagon, Ly the definition of the cercle. 
PROP. 16. PROBL 16. 


Ina gwen cartle ABC, 


to inſcribe an equilateral al 
equiangled ©) undecaonn. 


Conftruttion U Nicricbe in the cir. 

cle, the cquilater! 
triangle ABC, = the three ar. 
ches A B,BC, and C A, ſhallke 
equal, becauſe of the three ſide, 


or the three equal angles A, }, 
and C, ; 


Again , bInſcribe in the ſame 

circle an equilateral and equiay- 

pled Pentagon ADEFG , having one of the angles applyed ar the 
point A, © the five arches A D, D E, EF, FG, and GA, ſhall be equi; 
and ſeeing that rhe circumference of the circle ought ro be divided iny/ 
15 equal parts: thearch AB ſhall contein five of them, and the ard 
AD three, ſeeing the arch ABis the third part of the whole circum) 
rence, and A D the fifth part : Therefore thereſt D B, ſhall contein tw. 
parts. 4 Theretore having divided the arch DB into two equal parts 
the point H , BH ſhall bethe fifteenth partof rhe whole circumference: 
Therefore drawing the right line BH, it will ſubtend the fifteenth par 
of the whole circumicrence : Therefore © it y.u fic in the circle fourten 
other right lines, equal toBA, there will be inſcribed in the circlem 
equilateral Quindecagon, f rhe which is alſo equiangled , fecing thit 
cachof rhe angles in{iſt on equal arches , eachot which is compounded 
of thirteen equal arci:es, as 15 manifeſt Therefore, In a given circle 
have deſcribed a Quindecagon. V hich was to be done, | 
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The ARGUMENT. 


quantity conſidered , abſolutely : 
Bur in the two following Books he 
diſputeth of the {ame quanrity,; not 
ablolutely ; but in as much as the 
one refzrs it {elf tothe other, thar 
1s ro ſay,inas much as it 15 compared 
with another, it hath ſome Reaſon. 
[a this Book he teaches the proportions ot continued quan- 
KY tities in general , not referring them to any kind of 
K quantity, as to a Line, a Superhicie , or to any Body. Bur 
Bin the Sixth Book he ſhewes eſpecially what reaſon lines 
_ | have to one another , the angles, the circumiterences of Cir- 
—|W cles, Triangles, and other plain figures, and ro keep his 
| Method, he defineth firſt the rerms neediul in the Demon- 
Þ Grration. 


L REIN E FEE NY 
1 A magnitude 1s part of another magnitude . the {eſfer of tbe 
greater , whenas the leſſer doth on the greater. 
I 


e 
SR — , 
n AS. 


\ 


E ſaith therefore that a lefſer Magnitnde which doth meaſure anothy; 

ereater Magnicude, is termed a part thereof; As for Example, for, 
much as the Magnitude A taken three times, doth mcalure the Magnityg 
B, A ſhallbetermeda partof B, and taken four times mealurech C, t/ 
| Magnitude A ſhall be alſo termed a part of C. Bur foraſmuch as D mg, 
{ureth neither E nor F, for taken twice, it exceeds F , and taken thrig! 


it wanteth of E , and taken four times, MW 


AR— exceeds it z D ſhallnot be rermed a pany 
LT 7 the Magnitudes E and F. 

mms Now amongſt Math ematicians , ther 
Cn ———_ are two ſorts of parts, the one which mg. 
ſurerh irs whole, in ſuch ſort as being re. 

SO EY peared , a certain number of t1mes, | 
conſtituteth its whole , as 4 compare 

FP p—- with 12, 16, 20, &c, 15 termed an aliqui 
part, the other doth not meaſure jrs whok, 

D— or being taken a certain number of times, 


it either exceeds or wants thereof , az, 

compared with 6, 7, 9, 18, 30, &c. is termed an aliquant parr. | 
Therefore here EU CL IDE defineth only an aliquot part, as wel 
becauſe ir meaſureth only its whole , (tor the aliquant part is nor ſaid n 
meaſure its whole ,) as tor that (as in the Seventh Book,) the aliquan 
part in numbers is rot by EXCLIDE calleda part, bur parts , foryi/ 


nota part of 6 butis the rwo third parts thereof, &c. 


2 A magnitude is multiplex of another leſſer magnitude, ola 
the preater is meaſured of the leſſer. 


S$ inthe precedent Example, as well the Magnitude B, as C, is Mal 
tiplex of the Magnitude A, foraſmuch as the Magnitude A mealy 
reth as well the one as the other, to wit, B and © : Bur neicher the Mas. 
nirude E nor F , ought to be termed Multiplex of the Magnitude D y fot 
aſmuch as D meaſureth neither the one or the other : Therefore apat 
reterreth it ſelf ro Multiplex , and Multiplex to a part , chr ſort as1 


leſſer quantiry meaſuring a greater , is termed a part of the preater, But 
the greater , which is mcalured of the leſſer , is termed Multiplex of 
the leſler. | 

It isthen manifeſt enough, that the part heretofore defined is _ 
which exatly meaſures its whole , without any remainder. | 

Now when two leſſer magnitudes do meaſure equally two oth! 
greater Magnitudes , that is to ſay , that it one of the leaſt be ar 
reined ſo many times exaGtly in one of the greater , as the other leſſets 
conteined times inthe other greater , thoſe two greater Magnitudes thil 
be termed cquimultiplices of the two leſler , and the ſame is to be faid, 
if divers leſſer Magnitudes do equally meaſure divers other great! 
Magnirudes. 


3 Reaſon, 1s an babitudt of to magnitudes of the ſam kn, 
compared the one to the other, according to quantity. 
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& carding co quancity , thatis to ſay , according as one is greater or leſſe 
T& ;kao the other , or equal thereto, ſuch compariſon or mutual habutude 
called reaſon , or (as others will have it,) proportion. Wherefore if you 


— 
= 
Othe 
ord. 
ltUde 
» the 
wal ' compare a line with a ſuperficie, or a number with a line, that compari- 
CS, + 
art 
ther 
Meg | 
2 re 
$i 
Jared 
qua 


Hen ewo quantities of the ſame kind y as ewo numbers, two lines , 
two ſuperticics , two ſolids, &c. are compared to one another, ac- 


| fon+ carinor be called Reaſon, foraſmuch as, neither the line and the 
ſuperficie . nor the number and the line are quantities of the ſame kind. 

Inlike manner if you compare a line with another line , or a ſuperficic 

| with another ſuperfice , according to the quality , thar is to ſay; accord- 

ing as the one is white , and the other black, or as the one is hot, and 
the other cold, &c. Alchough that both may be of one kind , neverthe- 
eſſe ſuch contipariſon ſhall not be termed Reaſon or Proportion , ſeeing 
that it is not made according to quantity, 

Now althouzh that Reaſon or Proportion is propertly found berwixt 
has, MW quantities alone , nevertheleſſe che things which do receive in ſome man- 
"MW ner che nature of the quantity , as Times , Sounds, Voices, Places , Mo- 
tons, Weights, and Powers, are likewiſe {aid to have Reaſon , if you con- 
ider their habirude, according ro quantity , as when we ſay that one 
WM imeis grcater than another time , or lefſe , or that rwo times are equal; 
4» WM &c. this habitude ſhall be called Proportion or Reaſon , for then the times 
WW are conſidered according to the manner of ſome quantities. oh 
| It remains that in all Proportion , the quantity that refers it ſelf to 
MW another; is rermed by EXCL 7DE, and other Geometricians, the Aritete- 
| dntot the Reaſon. But that to which another refers it ſelf, is termed the 
| conſequent of the Reaſon. As for Example in the Reaſon of a line of 6feer 


8” 


| toaline of 3 feer, the line of 6 (hall be cermed the Antecedent of the Rea- 
| ſo, and che line of 3 the conſequent; and contrarily, it you compare the line 
| of ztoche line of 6, the line of 3 ſhall be termed the Antecedent , and thar 
Mul-/F of 6the conſequent,otherwile the quantiry pur firſt ſhall be termed the An- 
alu- tecedent , and the ſecond. the conſequent. 
ay | | Seat” EASE > 
. & Proportion is a ſonulitude or likeneſſe of R eaſons. 
a1 Hat which I call bere Proportion , the Gteeks call 2y2A5yi4, Analo- 
But pie, and many Latines Proportionality, Thetefore even as the habi- 
x of Ul tude of two quantities to one another is termed Reaſon; ſo the cotnpa- 
tlon of two or more Realons to one another , is called Ptoportion, as if 
chat| Wl the Reaſon of the quantity A tothe quantity B ; be like the Reaſon of C 
| io to D, the habitude between theRea- 
thet ſons thall be called Proportions in 
coll | the ſame manner ; it the Reaſon of 
erb/'Þ 1.2, | ' EtoF, beliketo tharof Fro G, thar 
hall | 0 T {1mili:ude ſhall be called Proportion; 
aid, G g Now there ate divers forts of Pro- 
ater T Eb portion of habitude of Reaſons , (and 
L we ſhall call the habirude of rvyo 


quantities Reaſon ; bur the habirude 


Authors; principally by Boefius arid 
lordanw,ot which rhote here have been 
8. | moft 


_ " —_— — - 


3114 
[ [ of Reaſons Proportion;) deſctibed by 
D G 


. 
' 
: 


w— 
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—— A. At "— 


Rational, 


Irrational, 


Commenſu- 
rable quan- 
Preies- 


Incommen- 


[mrable, 


Reaſon of 
equality. 


| monſirate in the Tenth Book and laſt Propoſition, in which Book ate 
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moſt in uſe amongſt the Aficients z to wit, the proportien Arithmeicy 
| Geometrical, "Muſical { or Harmonical. But EXC LI DE'treateth Pa 


ly of Geometrical proportion in this Book. And of thoſe there are tw 

ſorts , the one continued , in which the jntermediate quantities are take 

wwice, in fuch ſort as there is not mage 

I6 any interruption of Reaſons. But ea | 

intermediate quantity is a conſequent 

the precedent quantity,andan anreceden 

12 ' to that which follows, as if you ſhould ly 

' that there is che ſame reaſon of E to F, 4 

b g of FtoG, that proportion ſhall be calle4. 

$ +: F= LS continued Proportion. But the other ſhall! 

| be termed diſcontinued proportion,in the 

4. which each of the intermediate quant. 

T | 4, - IE [ ties iS taken only once,in ſuch ſort as there; 
[IH 


is made an interruption of Reaſons, an 

not any quanrtiry is Antecedent and Cop. 

A BCDEFG ſequent, but Antecedent only, or Confe. 
quent only , as if yen ſhall ſay that there 

is the ſame reaſon of AtoB, asof C ro D, this proportion ſhall be called: 
Diſcontinual Proportion , or Proportion not continued. | 


Of the Deviſion of the Reaſon, 


EXC LIDE divideth Reaſon in Rational and Irrational, Ration! 
is that which may be expreſied by numbers, as the. reaſon of a line 
of 20 feet, to a line of 1ofeer, for that reaſon is ſhewn by thoſe twy 
numbers 20 and 10, Irrational is that which cannot be expreſſed by num. 
bers, as is the reaſon of the Diameter of a ſquare , ro the {1de of the ſame 
ſquare, for that reaſon cannot be found in Numbers, as E#CL1DEda 
demonſtrate in his Tenth Book, | 

Ottiers ſay that Reaſon” Rational, is that which is between any tw 
quantities commenſurable ; But Irraiional is that which is between 
two quantities incommen{urable ; Now thoſe quantities are ſaid to be 
commen{urable , which have one common aliquot part , or are mealy- 
red by oveand the ſame common meature , as a line of 20 feer, anda line 
of 8, fora line of 4 feet is an aliquor part of both of them: In like mat 


, b . | 
ner, alireof 2 feet is analiquot part of them : andtherefore as well 4s) 
| 


2, ſhall meaſure as well the line of 20, as the line of 8, 


But Quantities incommenſurable , are thoſe which have no al- 


quot part, or any common meaſure that may meaſure them as isthe 
diameter of a ſquare , and the fideof the ſame {quare. For alchough that 
each of thoſe lines have infinite aliquot parts , as the half, the third, 
and orher parts : Nevertheleſle, not any atiquot part of the one , be it 16 
ver ſo little , can poſhbly meaſure t]:c other, as EXC L1DE doth 


ſhewn divers other incommenſurable lines beſides thoſe two, Therefore 
only. , Reaſon Rational is found in numbers ; Bur as wcll Rationalas It 
tional, is found in continued quantity, 

Reaſon is alſo divided into Reaſon of equality and Reaſon of inequality. 
Reaſon of equality is that which is between rwo equal quantities cot 
pared to one another , as between 20 and 20, between 100 and ys 


_—__—— 
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na line of 12 feet, and a line of 12 feer; but Reaſon of inequa- 


| lip is thar which is berween two quantities unequal, compared to one 


another, as between 20:and 20, between $8 and 40, berween a line of 6feet, 
and a line of 2, &c. | 

Now theſe two kinds of Reaſon have this in common with the fixſt, 
that all1caſon of equality is neceſlarily rational, and not contrarily. In 
like manner-, ail Reaſon Irrational , 15 neceſlarily: reaſon of incquality, 
and not contrarily, &c, , 

Again, Reaſon of inequality , ( for we havelefc the reaſon of equa- 
liry » conſidering chat. it, cannot be ſubdivided ſeeing thar all equal 

antities be chey great or ſmall , have alwayes the ſame reaſon of cqua- 
ly,) is ſubdivided into Reaſon of greater inequality , and of lefler 
inequality. | 

Reaſon of greater inequality , is when the greateſt quantity is com- 
pared to the lcaſt , as the reaſon of 20 to 10, allo a line of 8feert roa 
line of 6 feet, &c. Reaſon of leſler Inequality; 15 when the leſſer 
quantity is compared to the greater , as the reaſon of 10 to 20, alſo of 
a line of 6 feet to a line of 8 fcer, &c, Now this reaſon is not vain and 
ſuperfluous , as divers doubt : for tl.ere is nor the lame reaſon of 4 
to 2, asof 2 to4, but much different ro one another , their ule being 
divers, as is manifeſt cothoſe that are any wile verſed in Geometry and 
in Algebra, 

Thefe are the general Diviſions of reaſon conſidering it as itconteins 
all the reaſons , none excepted, Now we will ſubdivide as well the reaſon 
of the greater inequality , as of the lefler inequality , for that they only 
comprehend the Reaſons Rational; foraſmuch as we ought to ſpeak in 
the Tenth Book of quantities which have Reaſon Irrational, 

Therefore Reaſon Rational, of the greater inequality is divided into 
fve Kinds , to wit, into Reaſon Multiplex, Super-particular , Super- 
_—_ Multiplex Super-particular , and Multiplex Supet-parrtient : In 
tke manner, the reaſon of the leſſer inequality 1s divided according to 
thelame kinds , provided that ro each term of the reaſon there be put be- 
fore it this Przpoſition (5b) that 15 to ſay, under, as in the Reaton Sub- 
Multiplex, Subtuper-particular, &c. 

Now of theſe tive kinds, the three firſt are ſimple, but the two laſt ate 
compounded of thoſe three firſt, a> is maniteſt. 


Of Reaſon Multiplex, 
Reaſon Multiplex -is an habirude of a greater quantity toa leffer ; when 


thegreater conteinerh the leſſer , a certain number of times preciſely , as 


®. . \ 
2 times, z rimes, 10 t1mes, 100 times. In ſuch fort as the leſſer meaſurerh 
taegreater, as is the reaſon of this number 20 to the number 4 , for 20 
contetns 4 five rimes , alſo the reaſon of a line of zo feet ro a line of 5 


| feer, &c. 


Now this Reaſon conteineth under it infinire kinds, for if the grearet 
quantity of the Reaſon Multiplex doth contein the lefler only twice , It 
ſhallbe called Reaſon Double : it thrice, Triple , if ren times, Decuple if 
2 hundred times, Cecntuple, &c. . 
| From theſe things, we ſhall caſily define all rhe kinds of Reaſon Mul- 
plex ; for the Reaſon Ocuple ſhall be no other phing then an habitude 

2greatcr quantity to a leſſer, when the greater doth contcin the lefler, 
Stimes, In the fame manner, we may define che other Reaſons Mulriplices, 

as 
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as the Reaſon Quintuple, ſuch as is 40 to 8, of which Reaſon, the greatee 
conteins the leſſer fiverimes, alſo the Reaſon of a line of 10 fect, tx: 
line of 5 feet, is that in which the greater quantity conteinerth the leſſer 
twice, and ſo of the others, | 


Of Reaſon Super-particular, | 


Reaſon Super-particular is an habitude of a greater quantity to a leſſer, | 
when the greater conteines the lefler only once and over and above an z. 
liquor part of the ſaid leſſer, ro wit the half, the chird or the quarter &c, 
As is the Reaſon of 3 to 2, for 3 conteins 2 once and over and aboys 
Unite which is the halt of 2. So in like manner , a line of 12 feet hath 
Reaſon Super-parricular to a line of 9 teer, for the firſt line 12 conteineth 
the laſt'g once , and over above a line of z feer , which is the third par 
of 9 feet. 

This Reaſon is divided in like manner into infinic kinds : for if theal;. 
quor parc conteined in the greateſt quantity , be the halfe of the leſſer 
quantity , the Reaſon conſticured ſhall be called Seſquialrera , if itbethe; 
third part, it ſhall be called Seſquitertia : if the fourth Seſquiquar:a, and 
if the Thouſandth part, Sequimileſima. 

Therefore by this ſame term the definitions of all che Reaſons. Super-par. 
ticular ſhall be eaſie,as the Reaſon ſeſquioctavazis when the greater quantj 
ty conteins the leſſer, once and over and above the cizhth part of che leſſer, 
aSis the Reaſon of 9 to 8, allo of 45 to 40, and the ſame is to be underſtood | 
of the reſt. | 


Of Reaſon Super-partients. | | 


Reaſon Super-partients is the habirude of a greater quantity to a leſſer, 
when thegreater conteins the leſſer once only , and over and above ſotte 
Aliquot parts of the ſame leſſer, which being taken tozether, do not make 
an Aliquot part, as is the proportion of 8to 5, for $ conteins 5 once, and 
over andabove z Unites , cach of which 1s an Aliquor part, to wit, the| 
fifth part ef this number 5 , but the number z compounded of z Unites, is 
not an Aliquor part of 5. 

I have ſaid that theſe Aliquot parts ought notto conſtitute an Aliquet 
part, becauſe of divers reaſons which at firſt ſeeme ro be Super-partient, 
which nevertheleſle are Super-particulars, as is the reaſon between 10nd: 
8, for alchough that the number 10 conteinerth $ once , and over and above! 
2 Unites, each of which is the eighth part of 8, yer notwithſtanding, for-/ 
aſmuch as rhe number of 2 , compounded of theſe 2 Unites, is the fourth: 
part of 8 : this reaſon ought not to be called Super-partients,but Super-pat-| 
ticular,to wit Seſquiquarta : therefore, to rhe end that two quantities muy! 
be ſaid to have Reaſon ſuper-partients, it is neceſſary that the greater quate 
tity do contein the leſſer once, and over and above divides Aliquor parts of 


0 
the ſame leſler,the which taken tozerher,ought not to conſtitute an Aliquot: 6 
partzwhich divers not confidering do confound many kindes of Reaſons one F 
among another. Wi 


Of Reaſon Multiplex Superparticular, | | 


Reaſon Multiplex Super-particular , is the habitude of a greater quar- 
tity to a leſſer , when the greater doth contein the leſſer , a certain nul-| { 
ber of times, as 2 33 45 &c. and over and above an Aliquot part of the lefler; |} | T 
aSis the Reaſon of 9 to 4, for 9g conteins 4 twice, and over and above, i} | 


which | | 
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which it agrees with the Multiplex as with the double ) doth contcin 
Unity which is the fourth part of the leſſer number (andin that , this 
Reaſon is like to the Superparrticular , to wit, to the Seſquiquarta) in ſuch 
ſort as this reaſon ſhall be rightly ſaid to be compounded of che Multiplex 
and of the Superparticular, 

Now this Reaſon , even ſo as is the Multiplex, is divided into ſeveral 
Lindes, as into double Superparticular triple Superparticular, &c. conſi- 
dering that the greater quantity conteineth che leſſer quancity twice or 
thrice and over and abovean Aliquor part of the leſſer quantity. 

Again each of thoſe kindes is ſubdivided into divers, having regard 
to the Reaſon Superparticular , forExample,the reaſon triple Superpar- 
ticular » conteinerh under it the triple (> ron (to wit, when the 

reater quantity doth contein thrice the lefler and over and abovethe 
alfe of the ſameleſſer ) the triple Seſquiterria , the triple Seſquiquarta 
and ſoof others. | 


Of Reaſon Multiplex Superpartients, 


Laſtly, Reaſon Multiplex Superpartients is the habitude of a greater 
quantity to a lefler , when the greater doth contein the lefſe , a certain 
number of times , and over and above ſome Aliquot parts of the leſſer, 
the which being taken together do not make an Aliquor part; asis the 
reaſon of 11 to 3, I have {aid [ not making an Aliquot part ] for the reaſon 
alleaged in the reaſon Superpartients. For it the ſame Aliquot parts 
fhould make an Aliquot part, it ſhould not be Reaſon Mulciplex Su- 
perpartients bur Multiplex Superparticular. 

As the reaſon of 20 to 6 ought not to be termed Multiplex Super- 
partients Sixths , although that 20 contein 6 three cimes and two Sixths , 
forasmuch as 43 parts make x part. Wherefore it ſhall be called reaſon 
triple Seſquitertia. 

Now this reaſon is divided, firſt of all, having regard to the reaſon 
Multiplex ; as in Multiplex double , Superparrtients triple Superpartients; 
| &, Again , each of them , (regard being had to the number of the 


| parts , ) conteineth under it, infinite kindes : As under the etiple Su- 


| Fs is conteined rhe triple Superbipartients , &c. 
{ 


altly, each of them, in conſideration of the denomination of the Ali- 


| qQuot parts is again divided into infinite kindes: As the triple Supercripar- 


tients is divided into triple Supertripartients fourths and triple Supertri- 
| partients fifchs, &c. Ot allwhich the definitions and the Examplcs will 
| becaſie by what hath been ſaid. 


Of Reaſons rational , of leſſer inequality. 


All that hath been ſaid hitherto, of the 5 kindes of reaſons Rational, 
| of the greater inequall, oughs in like manner to be underſtood of the 
ive Kindes correſponding , of the lefler inequallity : Nevertheleſle al- 
= adding this Prepofition ( Sb) that is to ſay under as hath been 
aid. 

For if in the Examples heretofore propoſed , we compare the lefler 
quantities with the greater , we ſhall have the Reaſons of the leſſer ine- 
_ correſponding , for even fo as the Reaſonof 100 to 1 is Centuple, 
0the Reaſon of 1 to 100, is Subcentuple, and as the Reaſon of 11 to 3,is 
_ Superbipartient thirds, ſo the Reaſon of 3to 11, i5 Subtriple, and Su- 
perdiparrients thirds , and ſo of others. 
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Of the Denominrators of Reaſons Rational, 


Foraſmuch as the uſe of the Denominators of Realons Rational before | 
expoſed , is not alittle profitable , ir will not be amiſie here to ſhewhy| 
what numbers they are denominated, The Denominator of any Reaſon, 
isthe number which doth openly and diltindtly exprefle the habitudegf! 
one quantity to another, as the Denotminator of the Reaſon Octupleis8, | 
for that the number 8 doch thew that rhe greater quantity of the Reaſon! 
Octuple conrcinerh rae leſſer 8 times. In like manner, the Denominatyr 
of the Reaſon Seſquiquinta is; foraſmuch as rhis number doth {19nifie | 
char the greater quantity of rhe Reaſon Seſquiquinta , conteineth thelef. 
ſer once, and the fifth parr of the ſame lefſer : che ſame ought to be wp. 
derſtood of the Denominators of the other Reaſons. | 

Wherefore (in my opinion) EYCL IDE inthe Sixth Book, and ſun- | 
dry other Mathematicians, do call the Denominator of any Re aſon what. | 
ſocver the quantity thereot : for the Denominator (as we have | aid) ſhews 
how great one quantity 15 1n reſpe&t of another, to wi:,ot hat with which jr 
is compared , as appears by rhe Examples propoted. 

Now from theſe things which we have {aid, nay cafily be gathered the 
Denotninator of any Reaſon, for the Deneminaror of the Reafon Multiplex 
whatſoever itbe, is a who!c number , which doth contein as many units 
as the greater quantity doth contein times the lefler : As for Example, 
the Denominator of the Reaſon Double 2 , of the Reaſon Octuple8$, the 
Centuple is 100, &c. but the Denominators of the Reaſons Submulti: 
plices, correſpondent to the Mulriplices , are aliquot parts, denominaull 
'of the Denominators of the Reaſons Multiplices , ro which the denomi-| 
nated do correſpond, As the Denominator of the Reaſon Subdupla, 
is, Subquintuple is +, Subcentuple 1s +; , &c. and fo we ſhall find he} 
Denominators of the other Reaſons Submulriplices, Therctore the De 
nominator of any Reaſon Submultiplex 1s a broken number , or a fraCtion 
of which the Numerator is alwaycs an Unire : bus the Denominator 184 
number denominating the Reafon Multip'ex cor:efponding , as. appeai 
by theſe Examples. Therefore it will not be difficulc ro find the Denomi- 
nator of any Keaſon Multip!lex,or Submultiplex , if whar hath been ſaid 
be well underſtood ; foraſmuch as rhe fame prolarion demonftr- 
teth the Denominator of the Reaſon , as 1s manifeſt by the Examples pro-! 
poſed, | 

The Denominator of any Reaſon Super-particular :s Uniry with that! 
aliquor part that the greater quantity ought to con:cin over and aboe! 
the lefler : As the Denominator of the Reaſon Seſyquialtera is 1 and; 
SeſquioCava is 1 and ;, Seſquicentelima is 1 and ;3.,&c, and it will nothe| 
difficult ro find the Denominaror of any Reaſon Superparticular ; ſeeing 
that the ſame prolation of Reaſon doth exprefſe the Denominator by 
aliquot part, as is evident by che Examples propoſed, 

Bur the Dencminators of the Reaſons Subſ'per-particu'ars correſpoir 
den's, arc fractions, whoſe Numerators are Icfle than their Denominatols| 
by Unity only , each, ro his correſpondent, as the Denominator of rhe 
Reaſon Subſeſquialtera is; , SubſeſquioQava is }, Subſe{quicenreſima33; 
Now the Denominator of any Reaſon Super-particular may be foands | 
for the Numetrator of the fra&tion you take the Denomimator of theal-! 
quot part expreſſed in the reaſon, and for the Denominaror of the ſame 


fra&ion, yourakea number greater than Unity : As the Denominator® 
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the Reaſon Subſeſquidecimal is ;73 ſeeing chart the Numerator of this , 


| ation is the number denominarting the tenth part , to wit 10, bur the 
| Denomiwator of the ſame tration exceedeth the Numerator by Unity , 
the Denominator of the Reaſon Subleſquiteptimal is 4, that of the rea- 
ſoo ſubſeſquiquinta is 4 , &c. : 

Inhike manner , we thall find the Denominator of any Reaſon Subſu- 

particular , if wereduce the Denominator of the Reaſon Subſuperpar- 
cular » correſpondent in a fra&tion , of the which fra&ion the Numera- 
tor ſhall exceed alwayes thg Denominator by unity , the which is alſo of 
the aliquot part » whereot mention is made un the Reaſon propoſed, ſee- 
ing we tranſpoſethe terms gf this fraQion , in ſuch ſort as the Numerator 
may be made Denominator, and che Denominator Numerator ; we ſhall 
have the Denominator of the reaſon Subluperparcicular propoſed. As if the 
Reaſon Subſeſquiſeprimal be propoſed ; foraſmuch as the Denominator of 
the Reaſon Selquiſeptimal which1is correſpondent thereto\is 1 and 5, which 
is reduced into this fraftion 3, whole Numera:or is greater than the Deno- 
minator by the aliquot part of Unity;wherctore it we tranſpoſe this fraction 
in this manner ;, we ſhall ſay that the Denominator of the Reaſon Sub- 
leſquilſeptimal 15} , &c. 

The Denominator of any Reaſon Superpartients is Unity with the ali- 
quot parts , (net making an aliquot part) which the greateſt quantity 
oughtto contein over and above the leſſer; As che Denominator of the 
Reaſon Supercripartient ſeprimal is 1 and3z, Supertripartient 20s 1 52, 
&, and is eafic to be found, toraſmuch as the prolation of the Reaſon 
doth ſhew the proper Denominator , as appeares by the Examples be- 
fore mentioned, TEE 

Bur the Denominator of any Reaſon Super-partient, is a Fraftion , 
whoſe Numcrator is leſſe than the Denominator by ſo many unites, as the 
greater quantity of the Reaſon propoleJ , doth contein aliquot parts, over 
andabove the lefler,as the Denominator of the Reaſon Sublupertripartient | 


leptimal is z; of the Sublupercripartient 20 is 43, &c, Now the Denomi- 
naror of any Reaſon Subſupertripartient ſhall be found, it for the Deno- 
minator of the fraction , you take th: Denominator of the aliquot parts 
conteined in the reaſon propoled, to which if you adde. the number of 
the ſame parts , it will give you the Denominator of thar fraction. 

As the Denominator of the Reaſon Subſuperrripartient 1, to wit 
I1, towiich is added 4 , the number of tovr aliquor parts, to the end 
that 15 be made the Denominator of the ſame fraction. 

But the Denominator of the Reaſon Subſupertriparctient frtchs is this 
ration ©, for the Numerator thereof is the number dcenominarting the 
itch parts, to wit5 : Buc the Denominator of the ſame fraction 8, is 
made of the Numerator 5, and of 3, the number of the three aliquot 
parts, and ſo of rhe other Denominators , which may be alſo found 
in this manner. 

Letthe Denominator of the Reaſon Subſuperpartizent, correſpondent in 
afration be reduced , whole Numerator may exceed the Denominator, 
which denominateth alſo the aliquot parts expreſſed , by ſo many unites 
& there are aliquot parts. 

For the numbers of this fra&tion being tranſpoſed in ſuch ſort as the 
Numerator be made Denominator , you ihall have the Dencminator of | 
the Reaſon propoſed Subluperpartient , as the Denominator of the Rea- | 

Subſupertripartient fitths is 4 , for that the Denominator of the | 
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which makes; in tran ſpoling the numbers , and che ſame ought to be dore 
| for finding rhe orher numbers, &c. 


| number denominating rhe Reaſon Muliplex propoſed , with the aliquy 
part that the greater quantity ought to contein, over and above the | er; 
as the Denominator of the Reaſon Tripleſelquiſeptimal is 3 5, the Qui 
tuple ſeſquinoncuple is 5 5, &c, and is very eaſie to exprefle the Denon. 
nator of any Reafon Multiplex Superparticular , foraſmuch as the 

lation of the Reaſon ſheweth diltintly both the Denominator of be 
Reaſon Multiplex , and the aliquor part as may be ſcen by the examyly 
propoſed, Now the Denominaror of any Reaſon Submultiplex ſuper 
parcicular, isa fration , whereof the Numerator 15 a number denomin, 
ting the aliquot parts inthe Reaſon, as the Denominator of the Reaſy 
Subcriple ſeſquiſeptimal is ;{, the Subquintuple ſefquinonalis 77 &c, 

Now this Denominator will be found , it. for the Numerator of t 
fraction you take the Denominator of the aliquor part , which being mil 
tiplyed by the Denominator of che Reaſon Multiplex, it you adde uniy 
ro the produ, you ſhall have the Denominator of the fame fraCtion, 

As for Example, the Denominator of the Reaſon ſubquadruple { 
quiſexta1s ;*; foraſmuch as rhe Numerator 6 doth denominate the fix 
parts, and the ſame multiplyed by 4 the Denominator of the Reaſonqu 
druple, and having added to the product 24 unites,to the end the Denon 
nator of the ſamefra&ion may be made'25,8&c. otherwiſe you ſhould fin 
the ſame denominator, if you reduce into one fration the Denominator d 
the Reaſon Multiplex ſuperparticular, correſponding as is before ſaid, 

As if the Reaſon Subquadruple ſeſquiſexta were propoſed; foraſmuchs 
the Denominator of the Reaſon quadruple ſexta correſpondent is 4:,whid 
ſhall be reduced ro *51 therefore if you change the order of the terms, d 
the ſame fraftion you will have +, for the Denominator of the Real 
Subquadruple ſeſquiſexta, and fo of the others, 

The Denominators of any Reaſon Multiplex ſuperpartients, is a whot 
number denominating the Reaſon Multiplex expicfled therein , withthe 
aliquot parts which the greater quantity oughr to contein over and abox 
the lefler , which ſaid aliquot parts do not conſtitute an aliquot part, 8 
the Denominaror of the Reaſon Triple Superquinparticnt octa is 34,0 
the quadruple ſuperbipartient fifth is 4 3. 

And to find the Denominators, there is no diſhculty , ſeeing they at 
expreſled diſtin&ly and openly in each Reaſon propoſed Multiplex ſuptt 
partient, to wit, as well the Denominator of the Reaſon Multiplex 
teined therein , as the aliquot parts , as is maniteſt by the Examples pt 
poſed. Butthe Denominator of any Reaſon Submulciple ſuperpartientss 
a fraQion , of which the Numeracor is a number denominating theal 
quot parts of the ſame Reaſon. 


;3 » ſubquadruple ſuperbipartient is 53 . Now the Denominator of thal 
tor of the fraion you take the Denominator of the aliquor parts, whid 
being multiplyed by the Denominator of the Reaſon Multiplex , andit 
ving added to the produ& the number of the aliquot parts, you will 

| tein the Denominator of the ſame fraction. 

As the Denominator of the Reaſon ſubduple ſuperoupartient is 5; > 
—— oe EE" 
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| Reaſon Supertripartient fifths is 1, which is reduced into this fraQion!, 


| The Denominator of any Reaſon Multiplex Superparticular, is a whole 


As the Denominator of the Reaſon Subtriple ſuperquinrapartiensY 


Reaſons ſubmultiplices ſuperpartients will be found , if for the Numett 


TT --- 


8, 
k. Gar the Numerator of this fration 13 doth denominate the thirteenth | 
on?, which multiplyed by 2 , the Denominator of the Reaſon Duple, and 


done  foche number produced 26 there be added the number of 8 parts z ic will 
W cke 344 che Denominaror of che ſame tration, | 5; 

hole Otherwiſe there will be found the ſame Denominator , reducing the 
iquy WM Denominacor of. the Reaſon correſpondent in a fraction, and tranſpoſing 
fr heterms as is before ſaid. ITE, 

Jin WM As for Example , Let the Reaſon Subquinruple ſupertripartient tenths 
10M; bepropoſed, to find the Denominator, you ſhall reduce into a fraRion the 
. Denominacor of the reaſon correſpondent quintuple ſupertripartienttenth, 
7h which is 5 52 and you ſhall have this fration;;, and in changing the 
ole MW terms , chat is ro ſay putting 10 inſtead of 53, and 53 inſtead of 10, you 
uper- MW will have 33 for the Denominator of the reaſon ſubquintuple ſupertriparti- 
ain ec rench » and fo of the reſt. | 

all Laſtly, the Denominator of tie Reaſon of equality is alwayes unity z 
c, Kfraimanch as in this reaſon the quanuicies ought ro be equal to one ano- 
f te ther, and therefore the one ou zh ro contein the other once and no more , 


m- which is ſignified by unity, 


F Magntudes are ſaid to bave reaſon to one anotber , which 
bens multiplyed may exceed one another. 


Oraſmuch as E#CLIDE in the third Definition, hath termed the 
" habitude of two magnitudes of the ſame Kind, Reaſon, he reacherh 
nowin this fifrh Definition , what thing is required , to the end that two 
quantities of the ſame kind may be ſaid ro have Reaſon to one another z 
layingthac Magnitudes are {aid to have Reaſon to one anorher,of the which 
(which you pleaſe) being multiplyed , may be augmented in ſuch ſort as 
thatir may exceed the other, asthe diameter and the fide of one and the 
lameſquare , are ſaid ro have Reaſon, although ir be Irrational , which 


20rtaken twice, doth exceed the diameter; for ſeeing that the two fides 
of the ſquare, wich che diameter do conſtitute an Iſoſceles triangle , the 
wo (ides of the ſquare thall be greater chan the diameter thereof. 

So in like manner, the circumference of a circle and the diameter 
thereof ſha!l have Reaſon , (alctiouzh ir be not as yer known; ) foraſmuch 
35 the diameter multiplycd by 4 , or taken 4 times , doth exceed the cir- 


tr cumference , ſeeing thar every circumference of a circle (as is demonſtra- 
a © by Archimedes ) doth contein only three times the diameter of the ſaid 
ps arcle, and over and above a particle a little lefſe thanthe ſeventh pare | 
6 of the diame:er. 


ea . che ſame manner, divers curviline figures will have: Reaſon with 

| tight lined fizures as Procliss hath thewn on the Firſt of EYC L1DE, Now 
ll” divers Interpreters do ſay thac neither all Lines z nor all Plain 
ow Angles have Reaſon to one another, according to this Definition : for ſay 

they, a finite line hath no Reaſon to an infinite; ſecing that in what man- 
which i loever ir be multiplyed, ir cannor exceed the infinite line, neither 
the tah a right lined angle Reaſon to an angle of contingence; for the angle of 
116} *Kiwgence cannot exceed a right lined angle. 
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cannot be expreſſed by any number z foraſmuch as the ſide mulrtiplyed by 
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as = ſaid to be mn the ſame Ream, 
LA O01 the firſs A to the ſecond B, a 


the third C to tbe fourth ty, 
mben the equimultiplices E andy, 
of the fir(t A, and the third C , to the equimultiplirs 
and A of the ſecond B , and the fourth D , by wbatever ml: 
tiplication , are either deficrent together , or are equal t- 
gether, or do exceed together each to 6tber, if thoſe be taky 
which do anſer one another. 


#CLIDE ſhewsin this place what conditions are required in Maz. 
nicudes, thar they may be ſaid ro have the ſame Reaſon , which y 
expoſe , he is conſtrained to ſerve himſclt with their equimulriplices, y 
the end he may comprchend all the Reaſons of Magnirudes , as well 8+ 


kt—F F—— 


| tional as Irrational. | 


Now if you compare theone to the other , the magnicudes which har! 
been caken equimultiplices, to wit , thoſe which anſwer to one another; 
a5 the Mulciplex of the firſt and the Multipl: x of te ſecond , which ar! 
E and G , alſo the Muitiplex of the third, and the Multiplex of th 
fovrth, to one another, towit, Fand H, and it it be alwayes found tha 
they have ſuch relation to one another, it E rhe Multiplex of the firſt Ma: 
nicude A, be lefle than G the Multiplex of the ſecond Magnitude B, that! 
the Multiplex of the third Magnitude C, be alſo lefle than H the Multiple 
ot rhe fourth C£ or if E be equal to G, alſo F iscqual ro H ; or laſtly, itE 
be greaterthan G , alſo F is greater than H, which is to be deficientts 
ger: er theore andthe other, of the one and the other, or to be equil 
rogcriier , or to exceed together , in ſuch ſort as the contrary cannothe| 
tound in any k nd of Multiplices , thar is to ſay, that E be never leſle that 
G, but F alſo be lefſc than H, and that E be never equal to G, it? 
alſo be notequaltoH; andlaſtly, that E be never greater than G\, 
thacF allo be nor greater than H. | 

If therefore it be found. that the equimultiplex taken in what mante! 
ſoever , have rclation perperually :o one another, as atoreſaid , it willde 
ſ1id that there is the ſame Reaſon of the firſt Magnitude A, to the ſec 
B, asof the third magnitude C, to the fourth D , as it it were ſometimes 
tound , even in one only kind of Multiplices , that the Multiplex E wat 
eth of the Multiplex of G ; butthe Multiplex of F wanteth not of H, 
that E is equal roG; butF is not equaltoH: Or laſtly, E doth excel] 
G , bur F«xccedethnot H , al:hough in infinice other ſorrs of Multiplr 
ces, the above ſaid condition be found in {ume fort, the Magnitudes (ll 
ro: be ſaid ro have the ſame Reaſon ro one another , bur divers , 4s 
be made maniteſt by the Eighth Definition. 

' Contrarily, if there bethe ſame Reaſon of the firſt to the'ſecond as0l 
the tturd rothe fourth , it wiil follow that the equimultjplices of che _ 
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nd the third » ſhall.be both equal to the Multiplices of the ſecond and 


the fourch » or both leſle , or boch greacer in any Mulciplicqtion what- 
5 

fe if there were not the ſame Reaſon of the firſt tothe ſecond, as of 
the third to the fourth , alſo the equimultiplices of the firſt and t!1e third 
exceed not rogetber the equimultiplices of the ſecond and the fourth , or 
ſhall not be equal, or lefle, &c, | | 

Now here 1s to be noted, that this Definition ought alſo to be taken 
of three Magnitudes , provided that the ſecond be taken twice, to the 
end you may have 4 » XC. 


_s 7 Maegntudes which have the 
ſame Reaſon , are called pro- 

portwnals. 
$ if of the Magnitrudes A,B, C, and D, 


chere is the ſame reaſnof AtoB, as of 

1 b C to D, thoſe Mazni:udes A, B, C, and D, 

l T.2 ſhall be cermed proportional. In like man- 

| [ | ner ; — m_ bs _ ſame _ -— E " F, 

asot F to G, the Maznitudes F, F,and G, 

ABCDEFG ſhallbe termed proporcional, Now ti ere 

befome Magnitudes continually proportional , berween which the pro- 

portion continued is found, as are the Magnitudes E, F, and G ; bur ſ.me 

arenot continually proporrional , but ſeperately , as are the Maznituiles 

A,B, C,and D, for in thefe there is an interruption of Reaſons , but in 
tieothers nor, as is ſaid inthe tourth Dcfinirion, 


$ But mben of the equmultiplices the multiplex of the firſt 


wy 
V) 
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magnitude ball exceed that of the ſecond. But the multt- 
plex of the third magnitude ſball nut exceed that of the 
fourth, then the firſt magnitude ſball be ſaid to bave greater 
Reaſonto tbe ſecond, than the third to the fourth. 


7#CLIDE declareth in this Definition , what condition four magni- 
nirudes ouzht to have, to the end that the firſt may be laidro hae 
preater reaſon to the ſecond , than the third tothe fourth; ſaying ciar if 
the equimulriplices of the firſt and the third be taken, and likewti'e ther 


times found (but not alwaycs,) that the Mul-iplex of the firſt Magnitude 
dezreater than the Multiplex of the {ccond : but the Multiplex of rhe 
third is not greater thanthe Multiplex of re fourth , bur leſle or equal, 
It will be f2id chat .there is greater reaſon of the firſt Magnitude to the 
ſecond, then of the third ro the fourth, as is manifeſt by che following 
hure propoled, in which are taken the double of the firſt Magni-ude 
A,andot thethird C, to wit, EandF; bur of the ſecond B and the 
torch DD, hath been taken the triples G and H, And foraſmuch as E 
the Multiplex of the firft,is greater than G the Multiplex of che tecond.But F 


ae 


equimultiplices of the ſecond and the fourth , and that there be ſome- | 


| Mul- 


—_—_—— hn a. ht. Me. hs. tt. 


_—_—— 


ns As rn I I 


TE THE FIFTH ELEMENT Lib. &. 


| bur lefle; it may be ſaid chat chere will be greater Reaſon of A che firſt'Mag. | 


I, 


and of the third do want together , of the equimultiplices of the ſecon 


—— — — —_——_ 


che Mulriplex of the third,is not greater than H,the Multiplex of the fourth | 


nicude, to B rhe ſecond Magnitude, then of C the third, to D the fourth, || 
Now it isnot neceſſary (rothe end that of four Magnitudes; tie firſthe | 
ſaid to havegreater Reaſon to thefecond, than the't tird to the fourth, 
| nc char the equimultiplices/ according to any 
=j—— G | Multiplication whatſoever, have tuch hg. 
bitade , as the Multiplex of the firſt exceed 


—} D- the Multiplex of the ſecond ; Bur thatthe 
Multiplex of the wvhird exceednot the Mul. 
LA OFT tiplex of the fourth, But it ſuſficeth thy 


LS, F-—— according te any Multiplication whaſoe. 


ver, they have ſuch an habirude , for it may. 
happen ſometimes that as well the Mult. 


plex of the firſt is greater than the Multiplex of the ſecond as the Mult. 
plex of the third , of that of the fourth : In like manner -as the Mult. 
plex of the firſt is lefle than the Multiplex of rhe ſecond , that that of the 
third is alſo leſle than that of the fourth : Nevertcheleſle , ſceing that, 
that happeneth nor in every Multiplication , but that fomerimes the 
Multiplex of the firſt exceeds that of the ſecond , but the Mulciplex of 
the third is lefle than , or equal to the Multip!ex of the fourth , tor this 
cauſe rhe firſt Magnitude ſhall be ſaid to have greater Reaſon to the ſe. 
cond, than thethirdcothe fourth , and not the ſame as is ſeen in the Ex. 
ample mn » where the third hath greater Reaſon to the ſecond, 
than the fourth hath to the third. | 


15» 9» I2, 3, 25 10, I$, I4. 


20,12, 16, 45 35 I3>s 12, 21. | 

Therefore tothe end that four Magnitudes may be ſaid to be propor- 
tional , it is neceſſary that the equimultiplices of chem taken , according 
to any Multiplication whatſoever , be deficient rogether , equal rogethes | 
or do exceed m_— as hath bcen expoſed in the Sixth Definition. 

But to the end thar the firſt may be ſaid to have greater Reaſon to the 
ſecond , than the third tothe fourth, it ſuſficeth that accordiag to ſome 
Multiplication , the Multiplex of the firſt exceed the Multiplex of the le 
cond ; bur that of the third exceederh not that of the tourth, alchough 
thar according to infinite other Multiplications , the equimultiplices of 
the firſt and of the third , exceed together the equimultiplices of hc 
ſecond , and of the fourth. 

But if contrarily , the Multiplex of the firſt Maznitude wanteth of the 
Mulciplex of the ſecond , the Multiplex of the third wanteth not of the 
Multiplex of the fourth, the ficſt Magnitude ſhall be ſaid ro have leſſer 
Reaſon to the ſecond, than the third ro. the fourth , alchough that a 
cording to divers other Multiplications, the equimultiplices of rhe full 


and of the fourth , as may be ſeen inthe ſame numbers of the Exampt 
propoſed , the Reaſon of 2 to 3 ſhall be Icſſe than that of 3 ro 4, &c. 


g Proportion cannot be conſtituted inleſſe than three terms. 


Oraſmuch asall Analogie which is termed Props rtien, is a {milirude 


or likeneſſe of Reaſons, and ſeeing thatinall Reaſons there is che term 
ante- 


_——_— 
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antecedent , and che term conſequent , it is neceſſary, that in all propor- 


Wherefore it the proportion be not continued , there will be required 
arleaſt four terms or Magnitudes : But if the Preportion be continued, 
there will be ar leaſt three terms; foraſmuch as the middle term is ta- 
ken twice;ſceing thatir is the conſequent of one Reaſon,and the antecedent 
the other , and this here is the leaſt number of the terms of proportion z 
for in any two terms is only tound Reaſon, and not Proportion; 


Io When there are three magnitudes 
A, B, C, proportional , the firſt A 
tothe third C ,1s ſaid to have duplciate 

” reaſon of the firſt A to the ſecond B: 

I 16 But wben four magmtudes are pro- 


SG 1 ! portional, the firſt A to the fourth 


$1 


the firſs A to the ſecond B , and alwayes after the ſame order, one 
more , wntul that the proportion be accompliſbed. 


ASif the Magnitudes A, B, C, D, and E, are continually proportionaP 

in ſuch ſort , as there may be the ſame reaſon of Aro B, asof BroC, 
andofCto D, and of D toE , the reaſon of the firſt Magnitude Az to the 
third Magnitude C,ſhall be termed the duplicate of the reaſon that the firſt 
Mapnirude A hath to the ſecond Magnitude B: Foraſmuch as between A 
andC, there are two reaſons, which are equal to the reaſon of A to By 
towit, the reaſon of AtoB, and of Band toC, inſuch ſort as therea- 
ſon of Ato B is doubled, thar is to ſay, placed twice in order. But the rea- 
ſon of the firſt A to the fourth D , is ſaid to be triplicate of rhereaſon that 
the firſt Magnitude A hath to the ſecond Magnitude By foraſmuch as be- 
tween Aand D are three reaſons , which are equal to the reaſon of Ato 
| B; towit, the reaſon of A to B, oft BroC, andoft Cto D, infomuch as 
'thereaſon of Aro D encloſerh or comprehendeth in ſome ſort the reaſon 
of Aro Btriplicated,thar is to ſay,put three times in arder. Soin like ran- 
[nerthe reaſenof Ato E,ſhallbe ſaid to be quadruplicare of the reaſon of A 
[toB, foraſmuch as four reaſons are fotrid between H and F, which are 
| equal to the reaſon of A to B, &c. 

And if contrarily , there be the ſame reaſonof Eto D, as of Dto C, 
of C to B, as of B to A,the reaſon of E to C ſhall be termed the duplicate of 
| thereaſon of E ro D: But che reaſon of Eto B ſhall be ſaid to be therriplicate 
| of the reaſon of E to D : Soin like manner, the reaſon of E to A ſhall be 


ion chere may be at leaſt two terms antecedents, and two conſequents : | 


D, aid to bavs triplicate reaſon of | 


| ſaid to be quadrupled of the reafon of E to D. 


11 Maputudes are ſaid to be Homolooal , or of like reaſon, 
| the antecedents to the antecedents , and the conſequents ad 
| the conſequents. TY 


RO 


A eo — — 


- tt. et. At I TW 


| 


PT iy" ” greater or lefſe , otherwiſe both the one and the 

other antecedent ſhould not have the ſame reaſon 

Ss | 1 to the one and the other conſequent : Behold the: 
Example. 

| ; | E | [ In ttc Magnitudes propoſed, ro the which the | 


ſon, or reverſed proportion: Laſtly, the ſixth is termed reaſon of equality, | I yh, 
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D; 
| E hath defined heretofore that proportion isa fimilitude of reaſsys, W 1 


| and now he reacheththat not only in ſome proportion the Reaſons are Ml ner 
ſaid to be alike , butalſo the terms themſelves or quantities, are ſaid to hs 
alike or homologal, ſaying that the Magnitudes antecedents are termed hg. 
mologal, or alike to one another in reaſon , and the ſame of the conſequeny 
ro one another, ro the end that it may be underſtood in feveral Dem. 
| trations what f1des of figures compared to one another , ought to bethe 
antecedents of the reaſons, and which the conſequents , as ſhall be declz. 
red in the Sixth Book. 
If there be then the ſame reaſon of Ato By asof C ro D, thequantiy 
A ſhall be ſaid to be alike ro the quantity C 
andBalike to D, for becaule of tbe fimilitude 
>» of Reaſons , it is neceſſary that both the one 
| and the other Magnitude antecedent be equal 
to one and the other conſequent , or in the! 
ſame ſort, greater or le{ſe, otherwiſe both the one | 
and the other conſequent, or in the ſame for 


ee WM 


— 
—l00 
I 


: 
: 


antecedents are in the ſame ſort greater than 
the conſequents, to wit, by the halfe : Sceay- 
other Example. ' 

In the Magnitudes continually proportional E,F, and G, where as well 
EandF arc homologal as FaniG, as is manitc{t , and for this cauſe 
EHKCLIDZ in the fixth and eig'ith Definition , enjoynes to takethe| 
equi-mulriplices of the firſt and third Magnitude, that 1s is to ſay the a | 
recedents, | 

In like manner, to take the other Multiplices of the ſecond and the 
fourth Magnicudes, to wit , the conſequents, for they are alike to the 
Magnitudes proporcioual, as is manifelt by this Definicion , but to the 
Maznirudes that are not proportional, they are unlike. 


12 Reaſon alternate , 13 to take the antecedent compared tt 
the antecedent, and tbe conſequent to the conſequent. 


HE here untoldeth ſome certaine kinds of arg"ing in proportions, 
4A whoſe uſeis very frequent among Geometricians,which kinds ofargi-| # 
ings are (ix in number; The firſt is rermed alternate reaſon or reaſon by per-| Þ 

mutation, the ſecond is termed inverſe, or contrary reaſon , the chird| A 
compoſition of reaſon , or conjun& proportion, the fourth diviſion of! Þþ AB 
reaſon, or diſjun& or ſeparated proportion, the fifth converſion of ret: 


ABCDEFG 


or equal proportion. \ Wor: 

Therefore, (ſaith he,) alternate reaſon, or reaſon by permutation Þ Pour 
when four proportional Magnitudes being propoſed , it be inferred that, Fx 
there is the ſame reaſon of the antecedent of the firſt reaſon , rothe ant&-| N (F,, 


cedent of the laſt, as of the conſequent of the firft , ro the conſequent. 


a — —_—_— a —— D—TT_ 


| of the laſt; as if we propoſe the ſame reaſon of A toB, as of C to ” 
an 
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5 1nd rherefore conclude that there is the ſame Realon ot Aro C as of B to; 


"BD; we are ſaid ro argue according to Permurarion ot Reaſon; 

The Greek Authours do uſc in this kinde of arguing ; neer this man- 
ws) ner of expreſſion 5 ro wit, a5 Ais toB, ſoCistoD: Therefore alternate- 
re ly, or contrarily,A ſhall be to C as Bro D. Now we ſhall demenftrate the 
be þ truth of this Illation at the ſixteenth propoſition 
WW 18 15 of this Book, And in this kinde of arguing , ir is 
. " 10 neceſſary that all che four Magnitudes be of one 
» and the ſame kind,ro the end they may have reaſon 
a | ſure, for ir is no arguing to ſay as the line A is to the 


to one anorher , being taken two and two at plea- 
n A B C D lineB, fothe number Cis tothe number D , then 
+ | 


alrernarelyzas che line A is to the number C, ſo the 
line Bis to the number D, conſ{fdering that there is no PR of a 
linero a number , and contrarily , as is manifeſt by rhe fifth definition. 

Bur as to the other following kindes of arguing , the firſt Magnicudes 
may be of one Kinde of quantity and che laſt Magnitudes of another; as ſhall 
be made manifeſt by the demonſtrations of this fifth Book. 


13 Inverſe or tranſpoſed Reaſon , 15 to take the conſequent as 
antecedent, to compare it to the antecedent, as if 1t were the 


(0M equent. 


A if ( ſeeing that AistoBasCistoD) we ſhould infetre that Bis 
wAasD is to C (fee the preceedent figure ) we ſhall be ſaid to argue 
according to reaſon Inverſe, in this kinde of arguing Authours expreſſe 
themſelves after this manner, to wit, as Aisto B, ſo C isto D then in- 


{ |r{elyB ſhall be to A as DtoC , which manner of arguing ſhall be de- 
he | | onſtrated to bexrue by the Corollarie of the eighth Propoſition of this 


Book, 
Laſtly, the two firſt Magnitudes , taay be of one kinde and the lattet of 
anather, for ir may be very well inferred , as the line A is tothe line B, 
| fothe Triangle or the number C, is to the Triangle ot number D, then in- 
vetlely, as the line B is to the line A, ſo the Triangle or the number D, 
isro the Triangle or number Cas ſhall be made evident by the Corollary of 


| the fourth Propoſition of this Book: 


14 Compuſition of reaſon 1s when the antecedent with the cont- 
|= ſequent are taken together as one to be compared to the 
| ſane conſequent. 


1 | A Sif there were the ſame reaſon of A C to C B;as of D F, toF E; and 
of from that may be gathered,that chere is the ſame reaſon,of the whole 
EY B, towit, of the antecedent with the conſequent ro C Brhe conſequent; 
"7 &0f the whole D E (to wir, the antecedent with the conſequent, ) ro FE 


the conſequent, this ſort of arguing ſhall be called Compoſition of reaſon 
N for as much as, of the antecedent and of the conſequent there 15 com- 
at | Punded another new antecedent. OE: 
| | Now the Greek Authours uſe this manner of expreſſion in this kind 
-nt arguing, towit,as ACisto CB,foD Fisto F E : then in compounding; 


| w 
nd, 


—_—_— 4. 


PO OO Inn a. 2. —_ —_—_— —. —_ 


"THE FIFTH ELEMENT Lib, 


as AB ſhall be to CB, foDE toFE, this manner of arguing ſhall 
| demonſtrated in the eighteenth Propolition of this Book. | 

To this , there may yer be added two other means of arguing, the 
may be termed compolition of Reaſon conver{c;to wit,when the anteceg, Ml 

and the conſequent are taken ag gy 
ro be compared to the antecedent, iſ 
12.0 4B if ( toraſmuch as AC is to CB, þ 
bent DEF toFE) we interre then as A} 
compounded of the antecedent, ay 
of the conlequent,-is tothe antecedey 
AC; ſo DE compounded of they 
recedent , and of the conſequent, isy 
the antecedent D F , which manners 
arguing we ſhall ſhew to be of worth by the eighteenth Propoſitiang 
this Book, in which we ſhall uſe this manner of expreſſion , when we 
ſhall ſpeak of compoſition of converſe reaſon. 

Theother manner of arguing , may be term :d compoſition of contray 
reaſon , which is done when you compare one and the ſame Magnitu& 
the antecedent, to the antecedent,and to the conſequent, as to one only; z 
if ACbetoCB, ſoDFisto FE, and we inferre by compolition of cop 
trary reaſon : Therefore as AC antecedent, is to the whole AB, on 
pounded of the antecedent , and, of 
ihallbe to D E , compounded of the antecedent , and of the conlequent, 
and we ſhall alſo demonſtrate this kind of arguing ro be of worth in the 


| AA 16, 


[42's 007" | 
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eightcenth Propoſition of this Book. 


the ſame conſequent. 


fore there will be the ſame reaſon of 


—_—— 


conſequent, 


Propoſition of this Book. 


—_— 
———— 


the Definition cannot be made. 


— 


15 Droifon of Reaſon 3s wben you take the exceſſe ty ahi 


tbe antecedent ſurmounts the conſequent , to compare it 


AS if you ſhall ſay, that there is the ſame reaſon of the whole ABt 
to CB, asof the wholeD Eto FE (ſeethe precedent fizure): Ther 


che conſequent; fo DF anteceden 


tecedenrt ſurmounts the conſequent,) ro C B conlequent, as of DF, (the 
exceſle , by which che antecedent ſurmounts the conſequent, ) to FE: 


Now in this Diviſion of Reaſon Authors ſpeak thus : [ Therefore indi- 
viding, &c. | But this Illation thall be demonſtrated in che ſeventeenth; 


Now to this manner of arguing there may be added two others, the| 
firſt of which may becalled Diviſion of Converſe Reaſon, to wit, wht: 
the conſequent is comparedto the exceſle, by which the antecedent (ur 
mounts the conſequent , asif ABbetoCBas DE isto F E, and we 
clude by Diviſion of Reaſon converſe; 
to AC (the exceſle by which the antecedent ſurmounts the conſequent) 
{oF E conſequent ſhall be ro DF the exceſle by which the antecedeſt 
lurmounts the conſequent. z but we ſhall demonſtrate the certainty 
this manner of arguing. in the ſeventeenth Propoſition of this Book. 

Now 1tis manifeſt that to the end that both the one and the other ot 
thoſe arguings may take place, (to wit, this, and that of E#C L1DE) 
thar the antecedent ought to be greater than the conlequent , ochete 


{# 

| | 
AC, (theexceſſe by which the ar; 
Therefore as C B conſequent ſhallbe 


_—_——_—— 
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ll | The other manner of arguing may be called Diviſion of Contrary Rea- 
ſon , which is made when the antecedent is cotnpared with the cxceſſe 
ef which the conſequent ſurmountrs the antecedent, as when we ſay, as 
ed Ml ACisro AB, ſoD Fisro DE: Then by Diviſion of Contrary Reaſon 
oY) ACithe antecedent ſhall be in like manner co C B(the exceffe by whichthe 
ip | my rs ſurmounts the atirecedent,)as D F the antecedentis to F E the 
3, (| exceſſe by the which rhe conſequent ſurmiounts the antecedent z which 
; AM! manner of arguing we ſhall alſo demonſtrate in the ſeventeenth Propo- 
, ani! firion of chis Book. 
Laſtly , it is manifeſt , that in this diviſion of contrary Reaſon , the 
| conſequent ought to be greater than the antecedent, ro the end the ex- 
| ceſle may be raken , by which the conſequent ſurmounts the antecedent; 


adi 16 Corverſton of Reaſon , is to take the antecedent to com- 


1 ve | | 

| pareutto the exceſſe , by which the antecedent ſurmounts the 
ll ſane conſequent. 
\38 AS if we ſay after this manner , as the whole Magnitude AB isto CH 
co-B forthe whole DE is toF E; thetefore alſo tle ſatne AB ſhall bero 
y AC, the exceſſe by which the antece- - 
dent 


dent ſurpaſſerh the GO ,as DE 


A to DF, we ſhall be ſaid to argue ac- 
mh RPA cording to converſion of Reaſon : There- 


rhe 
| 6) fore Authors do expreſſe themſelves al- 
| LUCAS moſt after this manner : [Therefore by 
bu Converſion of Reaſon , &c. ] Bur this 
| manner of atguing ſhall be confitttied 
4 | in the Corollary of the nineteenth} Pro- 
Me ftionot this Book. See the precedent figute. | 
, Wl © [t is manifeſt alſo than in this rhanner of argiting by convetſioti of 
-— Reaſon, the antecedent ought to exceed the conſequent ; to the etid 
po | "7 —_ by which the antecedent ſurttiounts the conſequent tnay 
e raken, 
(the : 
FE f 17 Equal Reaſon, or Reaſon of equality, 
dll - 2s when there be droers magmtudts , and 
"1 other magnitudes equal to them in multt- 
=| Wakes: tude , which may be taken two and two, 
dl | [ 4 and in the ſame fraſon: When as mn the 
00) | = . . . 
Ibe [11 firſt magmtudes, the fitſt 13 to the laſt of 
= ASOGE the ſame magnitudes ; ſo mthe ſecond mag- 


of 
E) : 
vile'Þ the MEANES. 


| F 
fo | mtudes, the firſt i to the laſs of the ſame. 


ſhe "M3 T 3 Let þ 
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| pen" be ſeveral Magnitudes of. one part, and D, E, and F, al 

many-Magnitudes of the other part, which being raken two and = 
in the ſame Reaſon; thar is to ſay, as AistoB,ſo Dis to E, andy 
BistoC, ſoE is toF, if therefore for this: cauſe it be interred, thay. 
there is the ſame Reaſon of A the firſt of the firſt Magnitudes , to C the 
laſt of the ſame Magnirudes , as of D rhe firſt of the ſecond Magnitudes, 
to F the laſt of the ſame Magnitudes, this manner of arguing thall he 
called equal Reaſon or Realon of equality , to wit, in which the extrean. 
Magnirudes being {ubſtrafted from the meanes, are (aid ro have one and 
the ſame Reaſon ro one another, as appears by the other Definitions, 

But foraſmuch as ir is permitted to argue in proportions by two fey! 
manners, by the equality ; ro wit, in the one , when we rake rhe Magi. 
tudes two..and two in rhe ſame Realon , in proceeding by order , ang; 
the other, when the order is changed. EU CLIDE explaines in the ty 
to!lowinz'Definitions, what is meant by Ordinace Proportion , and Per. 
rurbated or troubled Proportion. 


19 Oramate proportion is , wben as the antecedent is totht 
conſequent , as the antecedent ts to the conſequent ; and u 
the conſequent 1s to ſome other , ſo the conſequent 1s al 
to ſome other. nfm I] 

AS if A betoB, as Dis to E.:and aoain;'s 


B the conſequent is ro ſome other , towitto; 
C, ſoE the conſequent 1s ro ſome other,asto F;: 
ſuch manner of arguing ſhall be rermed Ord 
nate : and foraſmuch as rhe ſame order is ob- 
ſerved, as well in the firſt Magnitudes , asin 
the ſecond; ſeeing that on boch parts the fir 
is firſt of all compared with the ſecond, and| 
after that the ſecond with the third. Therefore 
when in the manner of arguing by equality , the 
Ordinate Proportion is obſerved and kept, it 
is demonſtrated in the two and twentieth Pro- 
poſition of this Book, that this manner of argl- 


ing is good. | 

19 Perturbated or troubled Proportion is , when as thre 
magntudes are propoſed on one part , and other mag 
tudes , equal unto them in multitiide, and as in the feb 
magmtudes , the antecedent s to the conſequent ; [9 W 
ſecond magnitudes the antecedent is to the conſequent : Bit 

as in the firſt magnitudes , the conſequent 1s to ſome otber, | 


in the ſecond magnitudes , ſome other 15 to the antecedent. 
That 
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| | hree Magnitud (ed an thowhe pare 
| isto ſay, when three Magnitudes are propoſed on the one part 
0 TY as nh 15 on the other , the firſt of the firit is to the ſecond of the 
& 8 | ame; as the ſecond of the ſeconds, is to the third of the ſame; and as 
a he ſec8nd of che firſt is to the third of the lame; ſo the firlt of rhe ſe- | 


7 TY 


4 


ie 8 | conds is co the ſeconds of the ſame. 

w As if there be the ſame Reaſonof A to B, as of E to F, then after- 
n WW | ward in the firſk Maguitudes , wF conſcquent,”-is ro ſome- other, to 
id WM | vitC ; ſointhe ſecond Magnirudes,fome other, to wit D, is to Echeante- 


cedene. And chis ſort of arguing ſhall be termed diſturbed Proportion, | 
al raſmuch as the ſame order in the ſopercizes df the Magnirudes is nar | 
obſerved, ſeeing that in the firſt magnitudes, | 

N 12 the firſt is compared with the ſecond : bur in 
the ſecond Magnitud&s, ithe {tcohd'is*compa- 

7 red with the third: And again, in the frit \ 
T Magnitudes , the ſecond is compared to the 


third, bur in the ſecond Magnitudes , the firſt 
2 is comparcd with the ſecond. Therefore , 


4. + —- 4, when in the manner of arguing by cquality , 

. "+ - 7 theproportion diſturbed is kept and obſerved, 

” itis demonſtrated that this manner of argu- 

f ing 15 good, as in the three and twentieth Pro- 
poſition of this Book. 

ABCDEF Laſtly, as well the diſturbed Proportion , 

as the Ordinate , interre alwayes by equality, 

| that there is the ſame proportion of theextreams , although more than 

| three Magnirudes be propoſed , as ſhall be made manifeſt by rhe two . 

| nd twentieth and three and twentieth Propoſitions of this Book, ! 


PROBLEMES, & THE OR EMES. 
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PROPOSITIONS, 


PROPOSITION 1. THEOREM 1. 


If there be a number of may- 
miudes AB and CD , as may! 


j F | 
[ Ky mw: "MF mt; you pleaſe , equal Fj multtal! 
CE —— I Hunter magnitudes E andF , an. 


equimultiphces to them , each tt 
his correſpondent , as the one of the magnitudes AB , ſballl 
multiplex of one E , ſo the whole AB and CD , ſhall be Mu 
tiplex of the whole E and F. 


DemorſtrationF{Or ſeeing that AB and C D are equimultiplices of E and}, 

if ABbe divided according to the Maznicudes A G , GH, 
and H ual cach of themto E, and C D in like manner according 
roCI, FR, and KD, equaleach ro F. Now each of them may be divided 
into parts totally _ ro E andF, ſeeing that AB and C Dareequ- 
multiplicesof Eand F; and therefore E ſhall be conteined cxac&ly as muy 
times in AB, asFin CD, as appears by the ſecond Definition of this 
Book ;z the Magnitudes A G, GH, and H B, ſhallbe as many in numbct 
asC1,IK, and KD. But foraſmuch as AG and E, are equal to one ane 
ther , if to them be added the equal Magnitudes CI and F, AG and 
C I together, they thall beequal roE and F together. In like manner, 
GH and [I K together ſhall be equal to E and F together , and alſo HB 
andK D totheſame EandF, therefore as many times as E is containe | 
inAB, erFinCD, ſomany times E and F tovethcr ſhall be conteined 
in ABand CD together ; therefore as AB is Mulciplex of E , ſo M3 
and CD —_— (hall be Multiplex of E and F rogether , by the ſecond 
Definition of this Book: Therefore , If there be, &c, Which was t0 be 
demonſtrated, 
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PROP. z: THEOR. 2; 


of H If the firſt AB , be as much multiplex 
of the ſecond C , asthe third DE is of the 
+ ' fourth F , and that the fifth BG be alſo 
+. 1 as much Multiplex of the ſecond C, asthe 
br ES /ſixtb EH of the fourth F. The mag- 

T T mtude AG , compounded of the firſt AB, 
rf th and of the fifth BG , ſball be as much 

multiplex of the ſecond C,, as the magmtuae 


DH , compounded of the third DE , and of the ſixth EH, is 
of the fourth F. 


Demo-ftration F(Or ſeeing that A Band DE are equimultiplices of C, and 

of F, there will be in AB as many Mazgnitudes equal to 
C, as thereareinDE , equaltoF: In like manner , there will be in B.G 
as many Maznitudes equal ro C, as there are in E H, equal to F, If there- 
fore to the equal Multicudes A B and DE, the equal Multitudes B G 
and EH, ail the Multicudes A G and DH ſhall be equal in number: 
Therefore C ſhall be conreined as many times in A Gas F is conteinced in 
DH : Theretore A G (compounded of the firſt and fifth ,) ſhall be as 
much Multiplex of C the ſecond ,. as D H (compounded of the third and 
the ſixth,) is of F the fourth : Therefore , If the firſt, &c, Which was to 
be demonſtrated, 


A 
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PROP. 3. THEOR. 3. 
7 If the firſt a, be as much Multiplex 
| © of the ſecond B , as the third C,, 18 of tbe 
fourth D , and there be taken We equi- 
multiplices E and F , of the firſt A , and 


fu. 
| Kh of the third C., mequal reaſon , the mag- 
A 


TIT] made E, taken multiplex of the firſt A, 
BF CD /ballbe alſo ſo much multiplex of the ſecond 
as the mapnitude taken F , multiplex of 


te third C,, ſhall be of the fourth D. 


Demonſtration FOr ſeeing that E and F are equimultiplices of Aand Go 
if Ebedivided into Magnitudes equal to A, as into E G, 


GH,and HI, alfoF itito Magnirudes , equal to C, as intoF K, K Hy 
Ani 
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; and LM, there will be in E as many parts equal tro A, asthercare inF,: 
equal ro D, toraſmuch therefore as EG isequalto A, andFK 
C: But AandC are cquimulrtiplices of Band D, by ſuppoſition; EG| 
and F K ſhall be cquimultiplices of the ſame Band D: In like manner, 
' GH,and KL, and HI and LM ſhall be equimultiplices of the ſame g 


equal tg. 


and D : toraſmuch therefore as E G the fir} 
magnirude , is ſo nauch Multiplex of che fecong! 


any what ever equimultiplices of E and F, the firſt and third alſo Land. 


M , ſome equimuiriplicesof G rhe ſecond , and H the fourth ; foraſmud| 


T M B, asFK rhe third is Multiplex of the fourth Þ,' 

| alſo G H the fifth , is as much Multiplex of Bthe 

ſecond , as K L the ſixth is Multiplex of che fourth 

Hr D; alſo GH the fifth is as much Multiplexgf/ 
B the ſecond, as K L the f{ixch is Multiplex of the! 

fourth D; E H compounded of rhe firit and of 

GT the fifth, ſhall be as much Multiplex of the fe.: 

| | condB, as FL compounded ot. che third, any. 
| I] ] the ſixth is Multiplex of ihe fourth D, Aoain, 
_- foraſmuch as EH the fiiit is as much Multiple; 

E A B F C D of B the ſecond » AS FL the cvur.l 0 is of D the: 
fourth , as we even now demonſtrated : But H[/ 

the fifth is ſo much Multiplex of the ſecond B, as LM che fixth is of D, 
the fourth EI, compounded of the firſt and fifth, (hall be as much Mul.! 


tiplex of the ſecond By as FM compounded of the third, and of thx 
fixth, isof D the fourth, and ſo of the others, if there be more parts in 


E and F: Therefore, If, &c, Which was ro be demonſtrated. 


PROP. 4 THEOR 4. | 

If the firſt A, bath the ſame reaſon to tbe ſecond B, as tit 
third C, to the fourth D , alſo the equimultiplices E, and , 
of the firſt A, and of thethird C , ſhall bave the ſame rem 
to the equmultiphces G and A, of the ſecond B, and of the fuurt) 
D , according to any Multiphcation , if they be taken (00 
that they anſwer to one another. | 
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Demonſtration F'Or if you conſtitute E the firſt Magnitude , and G the | 


ſecond, F the third, and H the fourth, and thatI andK | 
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4E the firſt is as much Multiplex of A rhe ſecond, as Fthe thir4, is of 
Che fourth » and that I and Kbe taken equimultiplices of E an4 F , tlic 


| 


frſt and third, in equal reaſon, *I and K ſhall be alſo equimultiplices | a) 3: 


of Aand C, the ſecond and fourth. By the ſame reaſon Land M are 
aimulriplices of Band D ; and foraſmuch as AisroB, as Crold, and 
hat Land K are taken GP EINEY of A and C, the firſt and tmir4, 
dif [che Multiplex of the firſt A,wanteth of Lhe Multiplex of the ſecond B, 
alſo K che Multiplex of the third C , ſhall want of M che Multiplex of the 
furch D : if I be equal to Lalſo K ſhall be equal ro M: and laſtly,if I exceed 
L,alſo K ſhall exceed M , according to any whatſoever M!tiplication they 
beraken. Therefore , ſeeing thar 1 and K are equimultiplices of E the 
| 5r{,and F the third, alſo L and M equimultiplices of G the ſecond, and H 
| the fourth, and that it hath been demonſtrated that if | the Multiplex of 6 
the firſt, be leſſe than L the Multiplex of G the ſecond,that K the Multiplex 
of Fthe third, is lefſe than M che Multiplex of H the fourth,and if I be equal 
toL, Kisequal toM, andit I be greater thanL, Kis greater than M, 
and that this doth happen in every Multiplication, there c thall be the ſame 
reaſon of E the firſt,to G the ſecond , as of F the third, to A the fourth , 
Theretore if the firſt, hath the ſame reaſon to the ſecond, as the third to 
| the fourch, &c. VVhich was to be demonftrated. 


| COROLLARIE. 


F this Demonſtration the proof of inverſe reaſon explained by EUCLIDE,, 
i manifeſt ; 4 which #8 if four Magnitudes are proportiqnl , they ſhall be the ſame 
taken backwards , or contrarily , to wit, if AbetoB, 4 C toD, in inverſe vea- 
ſms Bſhal beto A, ſoCtoD; for ſeeing thats AutoB, ſoCutoD; cE 
und F equinultiplices of A. and C firſt and third, ſhall be both greater , equal, or 
leſſe then G and H , equimultiplices of B and D , the ſecond and fourth, 1» any 
Multiplication whatever : Therefore contrarily, G and H ſhall be both leſſe, equal, 


4 oreater than E. and F. Therefore * therewill be the ſame reaſon of BtoA, as of 

'Db C, 

| | PROP. 5. THEOR. 5. 

If a magnitude AB be as much 

$$, E, B AMunplexif amagntude CD, as 

TYP Þ? tbe part cut off AE, is of the part 

A ———_ cut off C'F ; alſo the remamader 
C344 2, 3B EB ſball be asmub Muliplex of 

pA ——I—_— 


"ir 4. FELIN the remainder F D;, as the whole 
AB, v9f the abole CD. 


Demonſtration ASſumeCG, of which E B maybe ſo mvch Multiplex; 

aSAEisof CF, or the whole AB of the whole C'D: 

oraſmuch as AE and E B arc equimultiplices of CF and GC, the 

whole AB, ſhallbe ſo much Multiplex of the whole GF, as AE is of 

; that is to ſay, the whole of the whole ; as one only Magnitude , of 

Me only Magnitude, But AB is propoſed ſo much Multiplex of CD; 
V 


—_ 


j 
: 


— 


b) 6. def, 


Cc) 6. def. 


d) 13. def. 
e) 6. def. 


f ) 6. def. 


as | 


i 
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b) 6.c.l. 


| 
| 


ſhall be equal to the ſame Band F , or equimultiplices of ti 


ſame E and P. | 
Demonſtration F(Or in the firſt place, LetG Bbeequalto E :1 lays thatHD 


as AEdf CF, therefore AB thall be as mnch Multiplex of GF, as g 
CD, therefore ÞG F and CD are equal z therefore raking away th 
common CF, there remains DF, equal ro G Cy therefore E B ſhallly 
as much Multiplex of FD, asof CG, burE B is as much Multiples: 
of CG, by ſuppoſition, as AEisot CF; that is to ſay, as the why 
AB of the whole C D: Therefore rhe remainder E B ſhall be as mug 
Multiplex of the remainder F D, as the whole AB, of the whole Ch 
Which was propoſed. | | 
Otherwiſe , Let AB beas much Multiplex of the whole C D, asty: 
partcut of AE, of thepar: cutoff CF. I ſay, thatthe reſt E B, is 
much Multiplex of the reſt FD, asthe whole A B, of the whole CD, 
For having taken G'A as much Multiplex oft FD, as AE isof CF, 
or the whole AB of the whole CD: Foraſmuch as AE and GA ar 
| equimultiplices of G F and FD, « the 
whole G E ſhall be as much Multiple 
B ofthewholeCD, as AE of CE; By 
— AB is in like manner, alſo as mug 
; Multiplex of CD, aSAEof CF, y 
ſuppoſition : Therefore G E and A} 
are equimulriplices of C D ; 4 and ther. 
fore equal ro one another , taking aw; 
then. the common A E, there will remain 


GAand EBequal; and thercfore equi. 
+ C —.4D multiplices of F D; ſeeing that G Aa 


[2 


ken as much Multiplex of F D as AEd! 
CE,or the whole A B of the whole C D; therefore the remainder E Bſhall 
be as much Multiplex of the remainder FD, as the whole AB of th 
whole CD, which was propoſed : Therefore , It a Magnitude, &, 
Which was to be demonſtrated. | 


PROP. 6. THEOR. 6. 
q If two magnitudes AB al 
" CD, are equmultiplices of tw 
by I Þ other magnitudes E andF , al 
- c B there be.cut off from them ” 
NL 
["'D 


<' the ſame magnitudes E and F , to 


ther the remaimders GB and HD, 


: 


ſhall beequal ro F: Ler CI be put equalto F; fora off 


{ A G the fi tzis as much Multiplex of E the ſecond;as C H the third, is off 
the fourth, & that GBthe fifchzis equal co E,and1 C the fixrh,equal toFiht 
fourth, a AB compounded of the firſt and of the fifth,thall be as much Mul- 


tiplex 


—_ —————— — —— 


equimultiplices A G and CH, i 
| 


| 


y_ 


y 
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HD 
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7+ theſecond as I H. compounded of the third and fixth, is of F che 


furch, But C D 15 as much Mulciplex of Fby Suppoſition , as A Bisof E: 


-herefore H I and CH 
Cland HD equal: Now ſeeing that Cl is put equal to F,, HL 


that if GB be Multiplex of E , that H D ſhall be as much 
Multiplex of F , in pucting 1 C as much Multiplex of F, as G B is of E,8c. 

Otherwiſe, foraſmuch as A Band C D are equimulciplices of E and 
F, there will be in A Bas many Magnitudes equaltoE, as there arc in CD 
equal to F. Again, foraſmuch as A Gand'C H are equimultiplices of the 
ameE and F , <rhcre will be in like manner in AG-as many magnitudes 
equal to E, as there are in C H equalto F, 

If therefore from the equimultiplices A B and CD, youtake away the 

vimultiplices A Gand CH, there will rcmaine the equimultiplices G B 
1nd HD cquimulrtplices. Therefore G B ſhall contein as many r1mes E, as 
[1 D (hallcontein F, if once only,G Band H D ſnall be cqual co E F,it more 
| han once, they ſhall be equimultiplices, Whici was propoled. 


THEOK*. 
Enual magnitudes A and B, bave 
the ſame reaſon to one and the ſame 
magnitude © , and one and the ſame 
magntude C bath the (ame reaſon to 


| Bonn  —— [rom | ; 
the equal magntuaes Anand B. 


DemorfrationFOT aſſume D and E tlic equimulciplices of the equal Mag- 
+ nitudes A and B,'a the ſame D and E ſhall be equal to one 
another. Acain, Let F be any Multiplex of C, foraſmuch then as 
Dand Eare equal, and equimultiplices of A and B, the firſt and third, 
i both the one 2nd the other thall belefſe chan F, or cqual, orgreater, after 
what Mulciplication ſocver they be takcn, 

' Therefore ſecing chat D and E equimultiplices of the firſt A, and of 
the third B, are both grcater than F, rhe Multiplex of the ſecond arid 
| of the fourth , (for C is put as for two Magnitudes) or equal, or lefſe, 
| >there will be the ſame reaſon of A the firi}, ro C the ſecond, as of Brhe 

third,to D the fourth. 
I the ſame manner , we {hall demonſtrate that F is lefle than each of 


| monſtrate) 


PROP.-7. 


| the Magnirudes D and E, er cqual],or greater : Therciore {ccin? that F the 


Multiplex of the firſt , and of the third C, is Icfie than cither Dor E, 
equimultiplices of the ſecond, and the fourth A and B , or equal, or great- 
er, there will be likewiſe the ſame reaſon of the firit TC, ro the ſecond A, 
t5of the third C, tothe fourrh B, Which was propoſes, 


TCHOLIWKM 
This ſecond part may be more briefly demon{irated by Iirverſe Reaſon, it bauing 
been alreag) demenſtrated that there 1 the ſame reaſon of AtoC, as of BiroC, 
Uterrately, c there [hall be the ſame reaſon of C to A, «5 of C to B, Therefore the 


Mut 14! Moarnitudes, dc, Which was tobe demonſtrated. 


lex of 
_—_ — 


VF $ PROP. 


| 


| 


| 


are equimultiplices of F. Therefore b equal to one | b) 6. c.f, 
another; therefore taking away the common part C H, there will remain | 


D ſhall be | 
| likewiſe equal toF , which was propoſed. In like manner we hall de- 


c) I, 2.def. 


a) 6.c.[. 


b)6.det. 5. 


© Cot.4- 5 
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a) "ISL 


| b) bf def, 


| DemorftrationF;Or from thegreateft AB cut off AEequaltoC; and lk 
{ ſecond and fourth , then take H G and GF, cquimultjplices of AF 


PROP. 8. THEOR. 8. 


C . Of unequal magmtudes A,B t 

- F ©» the orealter AB, hath greater 

n | reaſon to one and the ſame magntub 

4 1o4L D, than the leſſer C, and One au 

T 7 the ſame magnitude D, hath pruty 

| -L 1 reafon to the leſſer C, than U ti 
AC DF K 


greater AB. 


be propoſed the firſt Magnitude, C the third, and Dite 
and EB, in ſuchſortas GH the Multiplex of AE be greater than, 
and F G rhe Mutiplex of E Bybe not lefle than the ſame D, bur alſe greats, 
Now foraſmuch as HG and GF are equimulrtiplices of AE andE8; 

a the whole H F ſhall be as much Multiplex of the whole A B, asG Hise! 
AE; thatisto ſayof C, equalto AE. Inlike manner , Letl K betake 
Mulciplex of D the ſecond and fourth in ſuch ſort as that i begrear! 
than HG, bur leflethan the whole HF , which will be eaſily done ; tut 
ſeeing that D isleſle than FG, and allo leſſe than GH, you haveath 
troadde D ſo many times as its predu&tT Kexceeds HG , by this means 
I K ſhall be lefſe than the whole HF, and greater than GH, for havin 
cutoff K Lequal toD, it ſhall be leflethan FG, (FG being takengres 
er than D;) and the remainder LI lefſe than GH , or equal , (the ſan: 
G H being put greater than D,) and D added only ſo many times as is 
produ@ I K exceeds GH. Therefore K ſhall be greater than GH, al 
leſſe than the whole HF. Therefore ſeeing that FH and HG are equi 
multiplicesof A Bthefirſt, and C the third, and I K Mulciplex of D, 
put for the ſecond and the fourth ; but F H the _—_ of the firſt, isnat 
greater than K the Multiplex of the fourth, bur leſſe by ſuppoſition, (ba 
I K the Multiplex of D, is taken greater than H G,) there ſhall be oreart 
{waver of ABthefirſt, to D the ſecond, then of C the third , to Dite 
ourten, | 
Secondly, foraſmuch as I K the Multiplex of D the firſt;(Let D betake! 
for firſt, and chird, and C the ſecond, and A Bfourth,) is greater thanH! 
Multiplex of C the ſecond: ButIK the Multiplex of D the thirdzis notgret- 
cr than F H Multiplex of AB the fourth, but leſſe ; F H being greatertha, 
IK, ashath been ſhewn, there will be greater reaſon of D the firſi;tol! 
the ſecond, thanot D the third, ro AB the fourth z which was props 
ſed : Therefore, The Magnitudes, &c. Which was to be demonſtrated. | 


| 

PROP. 9. THEOR. g. | 

Mapmtudes A and B , which have the ſame reaſon ts Wt 
and the ſame magnitude C., are equal to one another : andthif 


mag 


c——_ ws. _ __ _— hd 


<< ww 


| 


— 


—_—_— un 
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magnitudes AB , to which one and the ſame magnitude ©, bath 
tr ſamereaſon , ars equal to one another. 
Therwiſe, they thould be unequal , and the one greater 


Demonfr ation 
than the other. Let A then be the greater, and B the 


lefſer , (if poſſible : ) Therefore 2 chere will be greater reaſon of A the 

ter,to C, then of Brhelefler, ro the ſame C,, which is contrary to 
Fuppoſirion : Therefore A and B are not unequal, but equal. 

Secondly , Let C have the ſame reaſon to Azas to B, I ſay again, that A 

and Bare equal to one another: for it the one 

A were greater, towit A,and Bthe lefler, C 

| HINT b would have greater reaſon to B the leſſer , 

” then co A the greater, which is contrary to 

Suppoſition : Therefore A ſhall nor be 

oreater than By but equal thereto, Therefore Magnitudes, &c, Which 

was to bedemonſtrated, 
PROP. 10. THEOR. 10. 


b 


Of magmtudes A, and's, which 
bave reaſon to one and the ſame magnt- 
tude C', that which bath the greateſt 
| reaſon A, is the greater ; but that B to which one and the ſame 
| napuitude C , bath the greateſt reaſon , 1s the leaſt, 


Denarſtratzon F{Irſt Let A have greater tcaſon toC, then B to the ſatie 

C : Ifay that Ais greater than B, for it A wereequalto 
B, theſame © A and B would have the ſame reaſentoC, and if A were 
leſſe than B, b che greateſt B would have greater reaſon ro C, thanthe 
leaſt A, which is contrary to ſuppoſition z therefore A is not equal to B , 


nor leſle , but greater. 

Secondly, Let C have greater reaſon to Brhen to A. I ſay that Bis leſſe 
than A, < for then C —_ have the ſame reaſon to A asroB, which is 
contrary to ſuppoſition : B alſo ſhall not be greater then A, foraſmuch as 
C ſhoull have greater reaſon to the leaſt A, rhento B the greater, which is 
contrary to ſuppoſition : ThereforeB is lefle than A , which was ___—_ 


Therefore the Magnitudes , &c, Which was to be demonſtrated, 
PROP. it. THEOR. 11; 


Reaſons mbich are the ſame to one and the ſame reaſon, are 


alſo the ſame to one another. 


[ Etthe reaſon of A to B, bes that of Eto F, andE be'to F,25 C to D: I 
lay.thatas AisroB, ſoC is to D. 


Demouſtr4tion FIOr let there be taken any 
of all the antecedents A, E, a 


A 
HRT 


' ("TE 


uimultiplices whatſoever 5 
o C, which may be G1, and 


H: Inlike manner, Let there be alſo taken any whatſoever equithultipfices 


, 


— _—— 


a) 8. 5» 


b)$. 5, 


a) 9 $* * 


b) 8. 5. 


C) 7+ 5+ 


on ITY X SY "wu , 
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THE FIFTH ELEMENT Lib. 


En EE EEE 


a) 6.def.5z | 


Cc) 6. det. 5. 


”— "2 A 4 


a) 1.5, 


6. det. 5. 


| K,M, and L , of the conſequents B, F, and D , foraſmuch as A the firg;;! 
to Brhe ſecond, asE the third, to F the fourth, * if G the Multiplex of Athe' 
 firſt,wanteth of « the Multiplex of B the ſecond, Ithe Multiplex of E the 
 third;ſhall alſo want of M che Multiplex of F the tourth,and if G be cqual ty 


| K, I ſhallbe equal co M, and if G be greater chan K , I, ſhall be greater thy 


M. Þ Bur (as thali be de. 


monſtrated in the tame. 


GrFA IA manners) it I,be leſſethy 
AR——— FE C-—- AM. or cqual, or greater, 

| | Likewiſe : Hi (hall be eff; 

BA FA Dr tnan L, or equal, or great. 
er ; foraſmuch as by Sun. | 

R_—— RR. LH un: ca/ per is the Fa. 
bo reaſonot E the firſt, oF 
theſecond,as of C:the third, to D the fourth, Wherefore if G the Multi-| 
plex of A the firſt,be leſſe than K rhe Multiplex of B che {econd;H the Myl 


tiplex of C the third, ſhallbe leſſe chan L the Mukiplex of D the fourth, 
{and it G beequal, or greater than K, alſo H ſhall be equal or greater 
| than L, and ſhall bedemonſtrated that it will happen fo in any wharteye 
other equimulciplices : Therefore © there ſhall be the ſame reafon of A 
the firſt, ro B the ſecond, asof Cthe third, to D che fourch, Therefore, | 
Reaſons which are the ſame, &c, Which was to be demonſtrated. | 


PROP. 13. THEOR. 23. 
If as many mag, 


Tp Gn I —- 

FREE. - 12] Ou” 2LAeS As you pleaſe 
wp _ "Vi = B,C, DE, and F, it 
"FEMBE<. - M—__. proportional, as me 


the antecedents A,ſhal 
be to one of the conſequents B ; ſo all the antecedents A, C, ail 
E, /Þall be to all the conſequents B, D, and F. 


Demozſiration Fp Or aſſume G, H, andI, cquimulriplices of the antece- 
dents A, C, and B, andK, L, andM, equimulriplices 
the conſequents B,D, and F, © the whole G, H, and 1, together, ſhall bes 
muci Multiplex of the whole A, C, and E, torcther, as one of them 
a'one;is of one alon2,towit,as G is of A,and the whole K, Lzand M together, 
(hall beas much Multiplex of the whole B,D,and F, rogether, as one alone, 
1s of one alone, to wit, as K is of B: burforaſmuch as by ſuppoſition there | 


the ſame reaſon of A the firſt, toB the ſecond , as of C the third, to D the 
tourch , and as another E the third, to F the fourth, ir will happen'rhat 
if G the Multiplex ot A the firſt , doth want of K che Multiplex of B re Rt 
cond.In like manner,H the Multiplex of C the third, willwantof L the Mur 
tiplex of D the fourth, and I of M, and if G be equal to K;or greater. Like 
wiſe,H ſhall be equal to L,andI to M,or greater;and therefore if G be leſſe 
or equal, or greater than K , the whole G, H,and }, tozerher, ſhall be leſle 


than the whole K,L,and M, together , or equal, orgrcatcr. Wherefore) 
as 


—Q 


[5 OF EUCLIDE. 
4s Athefirſt , is to B the ſecond, ſo A,C, and E, thethird, ſhall be ts 
g, D, and F, the fourth : Therctore if there be, &c. Which was tobe 


lemonkrated, 
PROP. 13. THEOR. 13. 


404; ip Fong If the firſt A, 
EET bath the ſame rea- 


| F TT OH C4 BE— | 
as the third C, bath 


FE ———LAAM—— 
to the fourth D ; 


But thethird C, bath greater reaſon to tbe fourth D , than the 
fftbE, to the fixxth F , alſo the firſt A, ſball bave preater rea- 
ſon to the ſecond B , than the fifth E, to the ſixth F. 


Demarſtration F Or > aſſume G, H, and 1, cquimultiplices of the antece- 

dents A,C, and E, and K, L, and M, equimulciplices of 
the conſequents B, D, and F : fora\muci as there is the ſame reaſon of A 
the firſt, to B rhe ſecond, as of C the third, to D che fourth, 4 i: will hap- 
pen, thar if G , the Multiplex of A rhefirſt , exceed K, the Multiplex 
of B the ſecond, that H the Multiplex of C the third , will exceed L 
the Mulriplex of D the fourth , &c. Bur when H exceeds L., Þ ir is 
not neceſſary that I exceed M , bur ſhall be ſometimes equal, or leſſe 
foraſmuch as there is greater reaſon of C the firſt, ro D the ſecond , 
then of E the third , to F the fourth; therefore if G exceed K, of necel- 
ſity 1 ſhall exceed M : and © therefore there is greater reaſon of A the firſt, 
toB the ſecond, then of E the fifch , ro F the fixch : Therefore, &c. Which 


was to be demonſtrated. 

PROP. 14. THEOR. 14. 
If the firſt A, bath the ſame rea- 
FM URI ſon tobe ſecond'B, as the third C,, to 
n '—T the furthD, and that the firſt A, 


--++-----=- ---o= by preater than the third C,, the ſ- 
n +—" 600d B, ball be alſo greater than the 
"2 fourth D , andif thefirſt A, be equal 
ET—— to the third C, alſo the ſecond B, ſball 


Demonſtration PN the firſt place, Let A the 
firſt, be greater than C the 


third; 


| 


2 pg #2260653967 1s he equal to the fourth D , and if 
3h WE le(ſe , lelſe. | 


J— 
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C) 7+ 5+ 


d) LI-5+ 


third , there © will be greater reaſon of Athe greater, to B, then of Che 
leſſer, tothe ſame B: Therefore foraſmuch as C the firſt, is ro D the 
cond, as A the third, to B the fourch : Bur the reaſon of A rhe third, toz 
the fourth , is greater chan the reaſon of C the fifth, ro B the fixth, y 
we have ſhewn ; Þ there will be therefore greater realon of C the firſt, » iſ F 
Bthe ſecond, then of C the fifth, to B the ſixth ; therefore D halls A 
lefle than B, therefore B ſhall be greater than D, which was propoled, 
Secondly , Ler A be equal roC, they i # 
e will be the ſame realon of AroB,uſW x 
of C tro B; foraſmuch then as the re 


- | PEERS ſons of C ro D, and of CG ro B, are the 
ſame as the reaſon of A to B, 4 the reaſon Wy 
D of CtroD, and of C toB, ſhall bety MW 4A 
— ſame to one anorher : Therefore Band), Wo G 
A |———- ſhall becqual, which was propoled, WF 
B . Laſtly, Let Abe lefle than C, « ther Wh: cl 


WY | will be greater reaſon of the greateſi(, 


C — _toB, then of the leaſt A, to the fame} Whol 
D Foraſmuch then as C the firft, is to Dthe Mc 
| eG Ea ſecond, as Athe third, to B the fourth, MC: 
A | — But the reaſon of A the third , to B the re 
B br fourth , is leſle than that of C the fiſh, MWhe 

to B the ſixth, there f will be likewiſe Wes 
C reaſon of C the firſt, to D the ſecond, Wihal 
D than of Crthe fifth, to B the ſixth: Ther: | 


fore B ſhall be leſle than D, which ws 
propoſed: 8 Therefore, If, &c, Which was to be demonſtrated, | 


| 
PROP. 15, THEOR. 15. 


TI The parts C and F are to one another, i 
| arethar equmultiplces AB and DE, tit 

Hi k @amotber, if they be taken ſo as they mutua) 
| anſwer to one another. | 
GS IF Demonſtration FOr ſeeing that A Bis as- much Mult 
plex of C, as DE is of F, theMyx; 

| nitude C ſhall be as oftentimes contcined in AB, 

A © Þ Þ Fisconteinedtimesin DE, | 


Let therefore A B be divided according to tit 
parts AG, G H, andHB, each equal toC, and D E according to te! 
parts Dl, IK, andKE, each equalto F. And feraſmuch as A G andC/| 
arcequal, andDIandF, alſocqual, AG *ſhallbetoD 1, as C (hl) 
be ro F , by theſamereaſon, G H ſhallbetoIK, and HBro K E, asCi! 
F, andtherefore AG, GH, and HB, ſhall have the ſame reaſon to D)] 
IK, and KE: Whereforeas AG ſhall beto DI, that is to ſay asC"!| 
F, ſob AB ſhallbe toDE, towit, all the antecedents together, A 
G H,and H B,toallthe conſequents together D II K, and K E, whichv*F 
propoſed, Therefore, The parts, &c. Which was to be demonſtrated, - {Fm 


PROD, 


OF EUCLIDE. 


mh PROP. 16, THE OR. 26, | 

wo] If four magmtudes A, 
ti Eo G———+— B, C, and D, be propor- 
ally A art tonal , they ſball be alſ | 
te « tf _ _ proportwnal alternately. | 
tes. Demosſtration }.Or, Let Abe ro | 
rethe B, asCiswoD, | 


alon WM (zychat alternately, or by permutation, A ſhallbetoC\, as Big D. | 
| 


e th WW Aſume E aud F equimal:iplices of A and B, re firit and fecon 4; Al- 
nd D, Wo G and Hequimulriplices of Crierhirl, and Dcie fourth, E thall be | 


Wor, as Aisto B z *Sccing cnarEand F are equmulciplices of A, and (a) 15: 5- 


the WW che Came reaſon, G thallberoH, as CroD. 
ſt CW Now ſeeing chat cone realons ot EwwF, and C roD, are the ſame as the | 


meR Mhczfon of AcoB, Þ chey thail be cne 1:m2 ro one another, Ag1in, toral- D)11.5, 


Dt Much as the reztons of E rot, and G io H, are rne fame a5 the reaſon of 


rh MC >D, © chcy hallbe allo cac fam- to one another : Thar is tolay, aSE c) rr.x. 


B the Were firlt, (h1il be co F the ſecly fo G the third, to H the fourth : 


fiſh, MWlherefore 4 1f E che firſt be greater tan G , thethird , F the ſecond,thalk | 4) 14.5. 


e lefe be orcater chan H che fo rh, a1 it E be equal or lefſe r{ anG , aifo Þ'| 
cond, Wihall be equal or lefle than H , in wha-toever Multiplication ney be ta- | 


hers Men E F and G H. Theretore © A the firit, thall be ro Cre ſecond, as B ' ce) 6. det. 5. 


wa thethir, co D che fourch ; ſceing rhac E ani F, equmuiriplices of the 
ct and cvird AanlB, are borh greater than G and H , cquimvleiplices 
ot-che ſecond and rhe tourtit Cand D , or bot equal > or bach lefle, &c. 
Which was propoſed. Therctore, It tuur Ma_nitudes, &c, VV tiich was 
to be demonitrated. | 


a PROP. 17. THEOR. r7. 

Wn 2 If Compounded Maomtndes AB , CB, 
| © DE,a1FE, are proportional, they fball be 

" {I alſo proportionat, beino aroided. 

ul | 4; | £4 ; EOTP 

0s WT] © Demo-ſlrarion EOr, Aſſume the equimvleiplices of 

1 by 5 | AC,C F,D F,and F E,ot the fame or- 
| "BE J* ger, towt, GH, Hl,KL, and LM, and «Gl 

te < + ſhall beas much Multiplex of A B, as G His of A Cy 

the! ; that 15 ro fay,'as KL s Multiplex of DF, » KM 

is likewiſe Mulyplex. of DE: Therefore GI and 


— - 
GAD K K M are cquimu.tiplices oft ABand DE Again, 


CuWlume 17 and MO, equimulriplices of CB and F E. Foraſmuch as 
DF"! the fir. , is as much Multiplex of C Brhe ſecand , as L.Mrhe thirdgs 
Col! FE che fourch , alſo I'N the fifth, as much mu':iplex of CB: the 1e- 
AGF", as MO the fixch, is of FE the fourth, HN compounged of the 


lt and the fifth , ſhall be as much multiplex of rhe {econd C B, as L O 
Mpoun. led of the third and ſixth, 1s of F E che fourch, Theretore {cecing 
"rt AB'the firſt, is to.C.B the ſecond, as DE the third , to FE the 


X tourth, 


| 


a) i. 5. 
b) T+ i 


_— - —  _— 


DD Et n—_ 
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d) 6+ dcf. Fo 


17+ $o 


Il, 5. 


I7s Fo 


the ſecond,and the fourth, C Band F E,the equimulriplices H N and L0, 


c)6.Jef. 5- | © 1t will kappen that if G Ihe Multiplex of tie firit A B, wanteth of fy 


| the Mulripicx of the ſecond C B, allo K Mctc Mulriplex of the thirdDE 
| ſhall want of L O che Multiplex of che fourth F Ea 
| TN if it be equal,cqual; and if greater, greater, Andifz 
O wellGlwantethot HN, as KM of LO, hav 
Ii taken away the common magnitudes H 1 and Ly, 
in the like manner , G Hiwill wantot IN, andKl 

of MO; and 1t GI be equal ro HN, and KMy 
HH LO, havinz caken away ti.e common magniry{x 
B _ |r, HliandLM; G Hihail be equaltol N, andKLy 
Ig MO. And if laltly, GI exceed HN, and Ky, 


+ 


_ op \ 


+ LO, taking away ce common parts H ! andLy, 
1 | G H hill lkewilc exceed | Ny, and K LzMO, Thee. 
G A D K fore ſecinz that GH and K L have becn afſuns 

equimu1:iplices of AC cle firlt, and of DF 4 
third Inlike manner, I'N and MQ, equ'mulriplices of C B the ſecond, 


and FE the tourta , andir is ſhewn in any mu'tiplicaiion waa:ſoever, thy 


the equimultiplices of c.1C firit and third , do want tozether of t.c equ- 
multip!ices of the ſccond and of the fourch , or togerher are equal, ord 
exceed them. 4 As A C thefirſt, ro C Brie lecond , fo D F the chird,ſhyl 
be ro F E the fourth, Which was propole'', Ticrctore , It che mays 
rudes compounded, &c. VV hich was co be demonitra.c\. . 


PROP. 18. THEOR. 18. 

If Magmtudes droided Al, 
BC, DE, and EF, are proputt 
onal, being compounded they ſoalls 


At 


a } —_—_— . 


TGF alſo proportional. 


BC, foDE te EF:! 
ſay, that being compounded , they ſhall be proporcional , that is toſay,# 
ACistobC, ſo DFisroEF. 

Forit AC be not toBC, as DF is to EF andDEF, ſhall havete 
ſame reaſon to ſome other maznirule, lefſe than t: F, or greater tha 
the ſemeEF, as ACtoBC. | 

Firit,, Let L EF have the tame reaſon to GF, leſſe than EF, as ACv 
BC, (if it may be done. ) 

Foraſmuch as ACistoBC, as DF toGF, bydividing , as AB iv 
BC, ſo DG lhailbetoGF: Bras ABroBC, foDE wEF, by lip 
poſition, Therefore as DG the firſt, roG F the ſecond , ſo D E the thith 
toE Fre fourth ; andfeein; that DG the firſt, is ereater than DE 
thicd; likewiſe G F the ſecond, ſhall be greater than E F the tourth , iit 
part than the whole, which is impoſſible. 
Secondly, Ler D F have the tamercaſon to H F, greater than EF, 
ir may be) as AChathroB C, Foraſmuch as AC is to BC, as DF® 


H F, by dividing, as AB ſhallbeto BC, ſoDHro HF. Burt nan 


J 


THE FIFTH ELEMENT lib, 


fourth , and that the equimulciplices of the firſt and of the third, Az 
[and DE, have beenaſſumed; rowit, GI and K M. In like manner, g 


Demonſtrationg Et it be , as ABin 


Li 
; 


ker 
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K zC; fois DE to E F, by ſuppoſition: Therefore as DH the firſt , to 


0 
qFrheſecond, foD E cthethird, roE F the fourth, And ſeeing DH rhe 
&ſt, is eſſe chan DE the third, Likewiſe, HF the ſecond, ſhall be lefle 
than E F the fourth , the whole than its part, which isabſurd : Therefore 
DF ſhall not have the fame reaſon toGE thelefſcr, asro E F, or to H F 
the greatCT 3 as ACtoBC: Therefore DF thall be to E F, as AC to 
BC; Which was propoſed, Theretore, [f the Magnitudes, &c, Which 
was to be demonſtrated, " 


PROP. 19, THEOR. 19g. 
If as the whole AB, ito the 
whole CD, ſo the part cut off AE, 


mainder E B , ſball be to the remain- 
F derFD, as the whole AB, to the 
whole C D. 


Demorftration For ſeeinz that AB istoC D, as AE toC PF, alrernately, 
A BſhallberoAE, as CD to CF: Therefore divided- 


| ly, EB ſhall be to AE, asCDroCF, therefore again alternarely, 


EB ſhallberoFD, as AEroCF; thatis tofay, as the w'role AB, ro 
the whole C D ; ſeeing thar ABispurttoCD, as AEro CF: Therefore, 
If asas the whole, &c, Which was to be demonſtrated, 


COR OLLASTTE. 
Hence ſhall be demonſtrated the manier of arguing in proper:19%8 , which ts taken 
from the converſion of reaſon , accerdinr to the ſixte2nth D-ftition, 


For , Letit bes A BtoCB, (DEF E. I (a, by co Terſi0a of reaſon , as 


: 
| 
: 
: 
: 
. ; 
: 
: 
; 
Ly 
id i 


ABit AC DEt DF: For feerrg that & AB to 

C CB, fo DE i50F E, in 9i-idize, AC ſhal betoC B, 

A I—Þ 4 DEtEE. To reſorcy ait-rarely, SCBtroAC, ſo 

F FE tr D F, 4:4 there ore 19 com yit.014g,45 AB ſhallle to 
D——|-E AC,fo DE w UF. Which ns propoſed, 


PROP. 20, THEOR. 20, ; 
If there be 


es Fr wing 4 # three magmtudts 
Tv T :; | T7 1 A,B,and C,ond 
36 +1 -4 others equal to 
tl +374 [ Hew fs nanke 
[| [| EELSLI L D, E, and F, 
ABCDEF ABCDEF which being 14- 
tentwo and te , and in the ſame reaſon, as AtoB, ſo DE 
X 2 and 


Abb @ the part cut off CF, thenthe re- 


we, 
* 


IG. 


17+ 


17: 


L 
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4 


a” 4 
| endBto C, aSEt0F , and tbat in equal reaſon , the firfty, 
| be greater than the third C , alſo the fourth D ſball be greg 
than the foxth F , if equal, equal , and if teſſe , lefſe. 
13- 5 | | 


Demo-firation F{Or ſeeing that Ais greater than C, there will be great 
| -reaſonot AroB, rthanot Crto B. Bur as A isroB, fp 
istoE, there will be therefore greater reaſon of Dro E, then of C tg 
Butas CisroB, ſoFroE; (for ſecing that as BroC, ſoEroF, al. 
nately, as C fhallbeto B, ſo F ſhall be to E,) there will be therefore 
like manner , greater reaſon of DroE, than of F ro E. Therctore Dſþal] 
be greater than F, Which was propoſed. 

Secondly, Ler Abe equal to C : 1 ſay that D ſhall be equal to F, Fy 
ſeeing that A is equaltoC , as A ſhallbe toB, ſoCro By, bur as A ito}, 
ſoD isroE : Therefore D ſhall be toE, as CroB; buras C isroB, ff 
isto E, (by inverſereaſon, as before) therefore D ſhall be likewiſetok, 
asFro E; therefore D and F ſhall be equal; which was propoled, .; 

Thirdly . Let A be lefſe than C : I ſay that D is leſlie thanF : For ſeeing 
that A is Icfſe than C,there will be lefle reaſon of A ro B,than of C toB:by 
as AistoB, ſo DistoE; there will be chercforc lefle reaſon of D wh, 
than of C to B; but by inverſe reaſon as betore, as C is ro By foF 1StoE;| 
Therefore there is lefle reaſon of D to E , then of FroE ; theretare) 
ſhall be leſſe than F, Which was propoſed. Theretore, If there beth! 
magnicudes, &c, Which was to be demcnſrated. | 


PROP. 21, THEOR. 21. 


If ther h 

A 18 55 | threemagmtuts 
| T A,B,andC,au 

others equal ti 


; them 1n nant, 
K | 


j 
"" M 
' 
— 
| 
z 
J 
j 
| 
— 
nw] 
_ — 


1 SETrTS.14 


| [] [] | | | 


| ABCBEF ABOCDEF a6Bohs 


— tw 


| 
[| 
| 


, 


- D,E, anlF, 
| which being tt 
ken two and two , and mn the ſame reaſon , and that their pt 
portion be per/urbate,or without order , (that is, as A toB , (it 
tF, and as BioC, ſ/DWE:) But that in equal rea, 


tbe firſt A be greater than the third C , the fourth D, /W 
be alſo greater than the ſixth F, if equal, equal, if leſſer, leſfr 


Denonſt; ation FOr ſeeing that Ais greater than C,, there will be great! 
reaſon of AtoB, thanof C to B, but as AistoB, fob 
istoF, therewlll be therefore in like manner, greater reaſon of E th 
than of C to B, But ſeeing thatas Bis to C, ſo D is to E, by inverſe reaſ@ 
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fnof E to F, than of Eto. Dy and therefore D ſhall be greater than F, 
Which was propoſed. 

Secondly , Let A O_o toC; I ſay that D ſhall be equal roF; For 
ſeeing that A is equalroC, as AthallbetoB, fo C ſhall be ro B, but as 
AistoB, ſoEis roF; Therefore as CistoB, foE ſhall bero F; butby 
nerſe reaſon , as C istoB, ſoEisro D, as before; therefore as E ſhall 
teroF , ſo E ſhallbe croD, and therefore D ſhall be equal roF, Which 
was propoſed. 

Laitly , Ler A beleſlethan C : I fay that D ſhall be lefſe than F: for 
ſeeing chat Ais lefle than C, there will be lefſe reaſon of AtoB, than of 
CroB: Butas Aisto By, (oE isroF; therefore there will be lefler reaſon 
of EcoF, thanof CroB : Bur foralmuch as before , by inverſe reaſon, 
axCis to B, ſoE isto D , there will be leſſer reafon of E roF, thenot E 
7D; Wherefore D ſhall be leſle than F. Which was propoled, Theretore, 
If therebe, &c, Which was to be demoniſtrated, 


PROP. 22. THEOR. 22, 
n—O | If therg be as many mag- 
PM mitudes as you pleaſe , A, 


dE RS—=——ld p mC, ard others equal 
popes D HE tt ——_— 


he to them in number D, E,and 
IC LE F, whih being taken two 


FB I, mo, and m the ſame 
IA 6 
reaſon , (thatis as At0B, 
DUE, and Bi9C, as Dt F,) thoſe magnitudes equal 
| - 
reaſon, ſballbe proportional, that is as At3 C, ſ0D 1819 F. 


DemorſirationF7Or , aſſume G and H cquimulriplices of A and D, and I and 

| K, equimultiplices of B and E, and Land MotCand F : 
And ſceing that A the firſt, 15 ro B the ſecond, as D che third, is toE the 
tourth, In like manner, G the Multiplex of A the firſt, ſhall be co I che Mul- 
tiplex of Brhe ſecond, as H the Multiplex of D the third, to K the Mulcr- 
plex of Ethe fourth; by the ſame reafon, ſecing that B the firſt, is to C the 


ſecond, as E the third, to F the fourth, I che Multiplex of Brhe firſt, ſhall 
deto L the Multiplex of C the ſecond , as Kthe Multiplex of E the third, 
ſhallbe to M the Multiplex of F the fourth : Foraſmuch then as thercare 
three magnirudes G, 1, and L, and ocher three Hy Ky ah4 M, which are 
tkentwoand rwo, and in the ſamereaſon. It will happen that if G the 
rſt, exceed L the third , that Hrhe fourth, will exceed M the fixchy and if 
qual;equal,and if leſſe,lefſe. Wherefore ſeeing that G and H;the equimub 
tplices of the firſt A,and of the third D,cither want rogether,of L and M e- 
qumuleiplices of C the fecond.and of F the fourch,or rogerker are equal,or 
gether do exceed, according to whatſoever multiplications thoſe equi- 


&C is to B, ſoEisroD. Wherefore there will be alſo greater rea- 


Multiplices be raken; A the firſt, ſhall be to C the fecond 5 as D the third, 
5toF the fourth , which'was propoſcd. | 
Again, 


II - —_—_ a fi 


IO. I: 


4: 55 
4+ 56 
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2Is Fo 


eo oRIgy 

Again , Let thembe morethan three magnitudes , in ſuch ſort as C hy} 
alſotroN, asF toO, Ifay moreover, thatas A ſhall be ro N, fo D (hal 
be to O ; for ſecing it hath been already ſhewn in three magnitudes that A 
isroC, as D toF. ButCis puttoN, as FroO , there will be three mag. | 
nitudes to A, C, and N, and other three D, F, and O, which are taken / 
twoand two, in the ſame reaſon: Therefore in equal realon demonſtry. 


' red in three magnicudes : Again, as-A ſhall beroN , 50 D toO. In lik 
/ manner, ir may be ſhewn the ſame in five maznirudes by tour » AS it hath 
| been demonſtrated in four magnitudes by three , and fo of divers : There. 

| fore, If there be as many Magnitudes,&c. VVhich was to be demonſtrareg, ! 


D—— 


——_ 
— 


—— 


PROD. 23. THEOR. 23. 


Ts) If there be thre 
PAP MH magnitudes A, 8, 
FE L 
+ and C , and othr;/ 

_ equal to them n 


PAC Ki ++ 
jj HF 
F4 OCrbopopopopopolot.] 


numbers D, E, and 
F , taken two and! 
to, and 1 the ſan! 
reaſon , and that their proportion be perturbed (that is to ſay, 1 
AtoB, ſo EF, andBtioC, 8 DUE, ) m equal reaſn, 
they ſball be alſo in the ſame reaſon (that i8, as A toC , þ 


D /0F.) 


Demos ſtrat ion A Sſume G, H, and I, equimulriptices of A, B, and. 

Likewiſe K, L, and M, equimultiplices of C, E, andh, 
as AſhallbetoB, fo G ſhallbe roH; ſecing that G and H are equimulti 
plices of Aand B, Buras AistoB, ſoEistoF + Therefore as GistoH, 
ſoEistoF: ButasEistoF, ſoListoM; ſeeing that Land M are equi 
mulciplices of E and F. Therefore G tha!l be likewiſe to H, as L to M. 
Azain , foraſmuch as B the firſt , isto C the ſecond, asD tne third, toE 
the fourth ; likewiſe H the Mulriplex of the firſt B, ſhallbe to K the Mul- 
tiplex of the ſecond C, as | the Mulriplex of D the third, is to L the 
Multiplex of E ti e fourth, Now foraſmuch as there arc three magni: 
tudes G,H,andK, and other threeI, L, and M, which taken two and 
twointhe ſame reaſon, their proportion being perturbated : Seeing that 
iris ſhewn , thatGistoH, as ListoM, andas HistoK, fol is to Lzif 
G the firſt, exceed K the third, I the fourth ſhall likewiſe exceed M 
the ſixth , and if equal, equal , and ifleſſe, lefſe, therefore ſecing that G 
andI equimultriplices of the firſt A, and of the third D , are both gre 
ter, orequal , orleſle, then Kand M equimultiplices of the fecond G' 
and of the fourth F, as A the firſt , ſhall be to C the ſecond, fo Dthe! 
third, ſhall be to F the fourth, Which was propoſed. Therefore, It thei 
be three Magnitudes, &c. VV hich was to be demonſtrated. 


PROP 


_ Ir ' 


0F EUCLIDE. 


167 


PROP. 24. THEOR. 24. 


[| z 


| _ ——— 
DH the ffrbBG, bath eſo the ſeme 
F ——!— reaſm to the ſerond C , asthe ſixth 
'EH, bath to the fourth F , aiſy AG the compound of the firſt 


AB, and the fifth B G, ſhall Lave the ſame reaſon to the ſecond 


'C, as the compound DH, of the tha D E, and of the ſixth 
EA, hath to the fourth F. 


| Demo»ſlration F.Or ſceinz that BGistoC, a FH toF, a'lternarely, as} 


C ſhallbe roBG, to F ſha'l be ro E H, the etore toral- 
muchas AB istoC,as DEis:oF, anditkati.s 06G, as Firtro t H, 
inequal reaſcn, AB thall be o 6G, as DE is to E H. T erefore by 
compounding , the wio'e AG tha!. bero +G,, asttew wie DHrwoEH, 
and BG to Cy, as t H 15roF; inequai reaſ.n, AG ithali be roC., as 
'DHisto PF, Which was propoſed. Tneretore , It the firit, &c. Wiuct 
| was to be demonltrace!, 


PROP. 235. THEOR. 25. 


Tf four maguitucts are propor- 
tional, ABfO0CD, EF, tve 
greateſt AB, and toe leaſt F, are 
grecattr than tbe two others C D 


and FE. 


| Demonſtration Or, From the mazminle AB cut off AG equal to E, 
| | Tak fr.m C [ cur off allo CH, equal:o F. Tien AG 
'ſhallbetoCH>s as E to &, thatistolay, as AB ro CD, Therefore ſee- 
ing thar the whole AB, is ro the whole CD, as the part cutoff AG, is 
'rothepart cur off © H. Inlike manner , as the whole AB, tothe whole 

D, fo tie remaiin der GB, ro the remiinder HD. Fur AB (ſeeing 


; that it is the greateit of a |,) is greater rhan CD. Treretore G B ſhall be 


allogreater than H D. Bur foraſmuch as AG and E are cqual, it you 
adde-to them the equals Fand C Hy to wit, Fro AG, and CH roE, 


AGandF together, ſhall be equal ro E and CH rcogetter: Therefore 
adding the unequals GB and HD , A Band F toterher , (hal! be greacer 


thavE and C D together; ſecing trar G Þ is orcater than R D, Which 
was propoſed, Therefore, If tour Magnirudcs , &c, Wn.ca was to be 
demonſtrated, 


PROP | 


— —— 


| B. G If the firſt AB , bath the ſame 
reaſon to the ſecond C , as the third 
DE, bath to the fourth F, anathat 


9s 5. 


ere rene rner en— n————_ 


4) 10. 5+ 
b) 8. 5. 


a) TO-.5, 


b) $. 5. 
C) 6. 5» 


þonen * dats Ln HE, 


| to B; and 2 thercfore A thall be « TCAte! than E : Wherefore Þ there wil 

be Iefſe reaſon of 5: Arkce -rea:cr, thanof Ero E the lefler: BurasBis 
| toE, ſobv inverſe reeton, D :sroC. Fiicrctore rhe realon of Bro A, is 
| likewiſe Icflc than 197 co DtoC. Wi ch was propoſed, Thercfore, It 
che firſt, &c, Vhich was io be demontlirated. 


| 


| 


F—— ® by moerſe reaſon , the ſecond B, 
_ == =. A, thai tbe four, ') D, bath ty 


| Demonſtration FO: » Lertir be underſtood rhatE is to By as CistoD, the 


| If the fu {t A, batb greater reaſon tothe ſecond B, than tht | 
third ©, bath to the fourth D ; alſo alternately , the firlk k, | 
[ball bave greater reaſun to the thira C , than the ſecond B,\ Bj V 
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PROP. 26. THEOR. 26. | 
If the firſt A, bath greater 
—— _ reaſon to the ſecond B, thas the 


BOIETS A Ob--4-4-3 third C, bath tothe fourth D,! 


PA Dio ſall have eſſe reaſon to the fif 


the third C. 


reaſon of A to B ſhall be likewiſe greater rhan that of E to 


| 
PROP. 27- THEOR. 27. | 


' s If*) 
[ ſball have to the fourth D. th 
| Demonſt1a/i0uF/Or , Let E be put to By asCroD, A ſhall likewiſe have| W| 
orcatcy reaſon to B, thanE co B Vherefore 2 A ſhallbe| r; 
oreaterthan E, and Þ chereoe riere will be greater reaſon of AtoC,| | 
than of E wit bur © foraim..ch as alrernarely as E isto C,, ſo BistoD;| Kc 
| (E being put 0B, 2s C ro D.) Thcietore A ſhall alſo have greater reaſonto| MW 
| | C,then B harn to D,which was propoted. Theretore It the firſt, &c, W hich| 
-was to be demonſtrated. (As by the precedent figure is manikeſt, ) "F 
| PROP. 28. THEOR. 28. »* 
| 
CG... I the firſt AB, hath greater reaſon to th 
p 3? i ſecond BC, than the turd DF, hutbtoth 
BT 7 B: FE . | 
TT T© fourtbEF , the compounded A C , of thefif NN + 
| TET > = wa A B 3 with tÞe ſecond B 6g ſball have all | 
1] {| greater reaſon to the ſecond BG , this "1 
is fs OE 
A] compounded DF , of the third DE, with: 
1 15 ] I 
AD + 7 furtbEF,, bath to the fourthEF. 
DemOt-| 


= ——_—_— — —_ 


—_— —— 
— — ———— - ren 
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Demon ſtratzon Or , LetG BbepmttoBC, as DEtoEF, therewill be 

alſo greater reaſon of AB toBC, then of GB to BC: 
Therefore = A B ſhall be greater than GB, adding therefore the com- 
mon part BC, A C ſhall be ercater than GC; and therefore AC jhall have 
| greater reaſonroB C. thanG CroBC, butin compounding , G C is to 
BC, as D FroE FE; (ſeeing G Bis pur roBC, asSDEcEF; ) chercfore 
' AC ſhall have greater reaſon toBC, than D Fro E F. Which was pro- 
ſed. Therefore, &c, Which was tobe demoaltrated, 


PROP. 29. THEOR. 29. 


6 1 If the compound AC, of the firſt AB, 
: | with theſecond BC, bath preater reaſon to 


Je =+ thethird DE, mth the fourth E F, bath 
£1] £: | £ the fourth E F. In dividing, the firſt AB, 
| 6 F b Al ſball bae alſo greater reaſon to thc ſecond 

AD +5 BC, thanthethwud DE, to tbe fourth EF. 


Demofiration FOr , LetG CbepurtoBC, as DF co EF, the reaſon of 

ACtoBC, ſhall bealſogreater than of GC ro B C: 
Wherefore « A C (hall be greater than G C, Theretore taking away the 
common part B C, there will remain A B, greater chan G B. Þ Therefore 
there will be greater reaſon of ABroBC, thanot G Bro BC. Burin di- 
viding, asG Biscto BC, ſoD EistoEF, (G CbeingpurroBC, as DF 
twEF,) there will be therefore allo greater reaſonot AB to BC, than 
of DE to EF. Which was propoled. Therefore, It the compound, 
&, Which was to þe dcmonſirated, 


PROP. 3o. THEOR. 30. 

[© 7 If the compond AC, of the firſt AB, 
ol FC: with the ſecond BC, bath greater reaſon to 

by ; the ſecond BC, thanthe compound D F, of 
'B- * thetbirdDE, with the fourth EF, bath to 
+++ 4 the fourtbEF , by comerſion of reaſon, the 
[| i: firſt AB, miththeſecondBC; (thatis A C) 
a DAD ſballbaze kiſſer reaſon to the firſt AB , ghan 
te third DE, with the fourth EF , (that 8 DF,) bath to 


h yo iis DAG 


Wi: thrd be. 


Y Demon- 


F "F- : c 
| B Jj " TE the ſecond BC, than the compound DF, of 


_— OO _——_— 


LAS 


| a) 10. 5- 


|b)2. Fo 


c) 10-5, 
d) 8. 5. 
C) 22+ 5» 


| 
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Demonſtration For A C having greater reaſon to BC, thanDFy 

E F., ain dividing, A B ſhall have greater reaſon g 
BC, than DErto EF. Therefore by converſion of reaſon , there ſhall be 
lefle realonof BCto AB, thanot E FhroDE, and in compounding 
there will be lefler reafon of the whole AC to AB, than of the whh 
DI co DE. Which was propoſed. Therefore , If the compound , g, 
Which was to be demonſtrated, 


PROP. 31. THEOR. 31. 
Tf there be three magutut 


_— 
is A; B, and C , and other thr 
Pi | | 
D, E, and F , equal to them 
bn CO 


number , and that tbere be grut: 
EST reaſon of the fir(t A of thefil 
wii DFE, be ſecond B, then of the ff 
D, of the laſt, ts the ſecond, Likewiſe that there te pred 
reaſon of the ſecond B, of the. firſt , to. the third C , thai 
the ſecond E ,. of the laſt , to the third F. In equal ruſy 
there will be alſo greater reaſon of the firſt A , "of thefiſ, 
to the third ©, than of the firſt D, of the laſt, to the thirds, 


Demonſtration FOr , Let G be put to C,, asE toF: Therefore there ſhal 

be alſo greater reaſon of B'ro C, than of G toC: 
Wherefore © Bihall be greater than G : Therefore b there will begreat 
reaſon of AtoGrhe lefler , then of Aro B thegreater : Bur the realond 


'| AroB, is put greater than of D toE : Therefore there will be yetgreat 


reaſonof AtoG, thenof Do E. 

Again, Let H be put toG, as ÞD to E, there will be alſo therefar 
grearer reaſonof Aro G, then of H to G : Therefore © A ſhall be great! 
than H : Therefore 4 A the greateſt, ſhall have greater reaſon toC, 
then Hthelefler , ſhall have to the ſame C. Burtas His to C , ſoDit' 
F, inequal reaſon, (ſeeing thatas DistoE, ſoH istoG , and as Eisn/ 
F, ſoGistoC;) Therefore there ſhall bealſo greater reaſon of Al 


| thenof DrtoF., Which was propane. Therefore, If there be three Mz! 
e 


nitudes, &c. Which was to emonſtrated. | 


PROP. zz. THEOR. ;2. 


If there be three magnitudes. A, B, and C., and others ql 


to them in number D, E, and F , and that there le greater tf 
ſon of the firſt A, of the firſt, to the ſecond B , then of the (ein 


| 


_ 
—_—— — 
Hw———— _—_— RE 
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E , of the laſt, tothe third F ; 
— likemiſe that there be oreater 
HG reaſon of the ſecond B , of the 
iC FA firſt, to thethird C ,, thenof the 
AB Bt—— firtD, of the laſt , to the ſecond 
Sa a 0 equal reaſon , there mill 
bs allo greater reaſon of the firſt of the firſt-A , ta the third C, 
then of the firſt of the laſt D, to the third F. 
| 


| Demc:fira216/FeOT put G to C, as D to E; therefore alſo B ſhall have 
| crearcr reaſon,to C, thanG to C; therefore 2 B ſhall be 
| oxeater than G. Wherefore Þ there will be greater reaſon of AtoG the 
lefſe, thanof the ſame A to B the greater. Bur there is greater reaſon of 
| AtoB, thanot EtvF : Therefore chere will be yer greater reaſon of A 
'toG, than of E to F, 
| Azain, pu: HtoG, asEtoF; therewill be then greater reaſon of A 
'roG, thanot H roG. Therefore © A ſhall be greater than H. Where- 
| fored A ſhall have greater reaſonto CC, than H the lefler , ſhall have to 
| the ame C : Bur ©as HisroC, fo D sroF, incqual reaſon, (D being 
\toE, as G to C, andasEtoF, ſoHroG:) thereis therefore allo greater 
reaſon ot AtoC, than oft DroF. Which was propoſed. Therefore, If 
' therebe three Magnicudes, &c, Which was to be demonſtrated. 


PROP. 33- THEOR, 33. 

If there. be greater reaſon of the whole 
AB, tothe wboie CD , thenof the part cut 
off AE , to the part cut off CF ; there will 
be alſo greater reaſon of the remamder EB , 
to the remainder F D , then of the whole A B, 
to the whole C D. 


1c Demosſtration (Or ſeeing that chere is greater reaſon 
ot ABto CD, thanot AEQ@CF; 

* by permutation, there ſhall be alſo greater reaſon of ABro AE , than of 
'CDwCF, therefore bby converſion of reaſon, there will be lefſer rea- 
\lonof AB roE Bz than of CD 10FD. Therefore < alternately , there 

| WE beallo leſſer reaſonof AB toCD, thanof EBro FD, to wit, the 
{emainderE B, ſhall have greater reaſonro the remainder F D, chan the 
\Whole AB, to the whole C D. Which was propoſed. Therefore, If there 


degieater reaſon, &c, Which was to be demonſtrated. 
| 


A 


a) 10.5. » 


b) 8. 5» 


C)1O. 5. 
d) 8. 5+ 


C) 23+ 5» 


PROP. 


—_T 


ſball have greater reaſon to all[the laſt D, E, and F together, 


— 


PROP. 34. THEOR. 34. 


If there be as many magnitudes y 

F | and athey 

] ; you pleaſe A,B, and C , and other 
C 
F 


; [ equal to tbem in number D, E, andy 
AB es - 
DEFRA and tbattibere be preater reaſon of th 
ET + 4 firſt of the firſt a, tothe firſt of the lf 

D, than of the ſecond B , to the ſean 
E ; and of the ſecond B , to the ſecond E , then of the thirde, 
to the third F , andſo on; all the firſt A, B, and C topethy, 


then all the firſt Band C , the firſt A being taken away, 
all the laſt EF , the firſt D alſo taken away ; But [eſſe req 


than the firſtof the firſt A , to the firſt of the laſt D ; all 


laſtly , alſo greater reaſon thanthe laſt of the firſt © , totbelif 
of the laſt F . | 


| 

Demonſtration FOr ſeeing that there is greater reaſon of A to D, thand 
BroE; by permutation, there ſhall be greater reaſon d 

A to B,then of D to E;therefore din compounding,there ſhall begreater re- 
ſon of A and B together to B, then of D and E together to E, and « againgdy 
permutation there will be greater reaſon of A & B together, to DandEw- 
gether,than of B to E. Therefore the whole A & B having creater reaſon t 
the wholeD & E; than the part cut off B,ro the part cut off E,z4rhe remall- | 
der A ſhallalſo have greater reaſon to the remainder D, than the whole A; 
& B,to the whole D & E, In like manner,there will be greater reaſon of Bt 
E, than of the whole B and C,co the whole E and F; therefore there willde | 
yet greater reaſon of A to D,than of the whole B and C,toche whole End 
F. Therefore © by permutation, there will be greater reaſon of A coBanl| 
C, than of D to E and F.Therefore f in compounding,rthere will be greattt| 
reaſon of the whole A,B, and C, ro Band C, than of the whole DE and; 
to E and F,and again, 8 by permutation;there will be greater reaſon of the| 


| whole A, B, and C, together , tothe whole D, E, and F, rogecher , then 


BandC toEandF, Which was inthe firſt place propoſed. | 

Therefore there being greater reaſon of the whole A,B, and C , tothe 
whole D,E,8 F thanof the part cur off Band C,to the part cut off E and F; 
There h will be alſo greater reaſon of the remainder A,to the remainderÞ;; 
then of the whole A, B, and C,to the whole D,E,and F. Which was inthe 
ſecond place propoſed. 

But foraſmuch as there is greater reaſon of Bro E , thanof Cto F; a 
ternately, ' thete will be alſogreater reaſon of BroC, than of E roF,, 


and in compounding, 3reacer reaſon of the whole B and C to C, than wy 


who! 
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' remainder D , than the whole A,B, C,andG, to the whole D,E,F, and 


Therefore , If , &c, Which was ro be demonſtrated, 
| 
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whole E & F to F; and againby permutation,greater reaſon of Band C, to 
E & F,than of C to F. But there 15 greater reaton of A,B and C,ro D,E,&F, 
as hach bcen ſhewn,than ot Band C to E and F: Therefore there will be yer 


oreater reaſon of the whole A, B,and C, to the whole D, E, and F,, than 
of the laſt C, to the laſt F., Which was in the third place propoſed, 

Lec there be atterward propoſed four maznitudes on borh parts, by the 
(me ſuppoſition z that is to ſay , that there be greater reaſon of Crhe 
third, co F che cihird, rhanof G che tourth,, ro H che fourth , I lay thar 
theſame thing will follow , for (as hath been already ſhewn in chree Mag- 
nitudes,cherc 15 greater reaſon of Bro E,than of B,C, and G, to E, F. and H. 
Therefore there will be yer greater reaſon of Aro D. Then of B, C, and 
G, to E, F, and H, Therctore * alternately, there will be greater reaſon 
of Ato'B, C, and G, than of D toE,F,and H, And! in compounding , 
orearer reaſon of A, B, C,and G, to B,C,andG, than of D,E, F, and 
H, to E, F, and tl; man\dalternately, greater reaſonof A, B, C,and G, 
0D, E, and H, than of B, C, and G, to E, F,and H, Which was inthe 
firlt place propoſed. 

Therefore having greater reaſon of the whole A, B, C, and G, to the 
whole D, E, F, and H , than of the part curoff B, C, andG, tothe part 
cut of E,F,and H, * che remainder A, ſhall have greater reaſon to the 


H, Which was in the {ſecond place propoſed. 

But (as is demonſtrated in three magnitudes, ) foraſmuch as there is 
grearer reaſon of B, C,and G, toE,F,and H, thanofGroHz; and Creat- 
er of A, B, C, and G z [0 D, E, F, and H, than of B, C,and G, ro E, F, 
and H , as hath been ſhewn ; there will be much greater reaſon of A, B, 
C,andG, to D, E,F,and H, than of the laſt G, to the laſt H. Which 
was in the third place propoled. The ſame may be ſhewn in five Magni- 
tudes , by four, and in fix by five, &c. as hatch been ſhewn in four by three, 
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THE ARGUMENT. 


His Sixth Book treateth of the pro , 
portion of figures among themſelves, 
of like and reciprocal figures, of pre 

portional right lines, of the applic- 

tion of Parallelograms to right 
lines, which may either want or ex! 
ceed by like Parallelograms , and 
how a terminated right line may br 
divided by extream and mean po 

portion, and of the proportions of circumferences and angle, 

alſo of Sectors in equal circles. | 


| 
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BSAINITION-S 1 


[ 


1 EEE AR | | 
: 


1 Like right hned figures are thoſe which have the angles eu 
each one to his correſpondent , and the fides which are ajait 9 
the equal angles proportional. 1 x 


$ the triangles ABC, andDE F, ſhall be faid to be alike, if te) 
ecquiangled ; thar is to ſay , that the angle A, be equal to the angl 
d the angle Bro the angle E, andthe angle C tothe angleF; x 


MC 


— ——— —— eas 


| 


| 
| | 
| 


&rcontratily,, ſuch figures ſhall nor beſaid robe alike z, as are the ſquare | 
andtheoblong , or long ſquare; for thoſe figures have the angles equal , | 
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D in like manner, that the {ides about the 
equal angles be proportional ; to wir, as 

AB istoAC, ſo DE maybe toDÞP,, | 

- andas ABroBC, foDEtwEF, and 


A as A CroCB, fo DFroEF, 
| | Andif each ot the angles of one of | 
| 1 je. þ | 6 the figures be equal to &aci1 of the an- | 
| F gles of the other, But the fides about | 


the equal angles are not proportional ; | 


towit, right angles , but the ſides of the one , ate not proportional to rhe | 
{des of the other ; rhe ſides of the ſquare having reaſon of equality ; and | 
thoſe of the oblong about the right angle , reaſon of inequality, from | 
whence it appears thar all right lined figures equiangled , and equilateral, | 
having the fides and the angles equal in number, are alike, alchough | 


| they be unequal, | | 


| 
| 
| 
| 


| .\..The figures are Reciprocal , when the terms, entecederis and conſequents of the 


: 
' 
' 
: 


| 


3 A right line is ſaid to be divided according to mean and ex- 


= he! ew . | | 
Wl ter g eateſt ſegment 15 to the leſſer. 
[þ any right line, as A B, be divided, in ſuch fort unequally in the | 


2 Recprocal figures are ſach , when the reaſons antecedents 
and conſequents are in both the figures. 


Or thus, 


redſons , 8/e 14 both the figures. 


= theſe reaſons , antecedents and conſequents ought to be under 
Rood » the rerms antecedent and\conſequent of the proportion ; as if 
| | there be two figures reQangled , or 

Fl -not rectangled, AC and ED; and 


| 4 chat as AB is toBD, foEB is to 
A | BC, thoſe figures ſhall be termed 
== [RF 6 D reciprocal: Foraſmuch as in the one 


| -- 1srhecerm antecedent of the firſt rea- 


— ſon, towit, AB, and the conſequent of 
the ſecond reaſon, towit,BC, and in 
the other is the term conſequent of | - 
the firſt reaſon BD, and the antece- 
dent of rhe ſecond E By ſuch figures 
are allo ſaid robe equal to one ano- 
ther, as ſhall be hercafter demonſtrated. 


'ream reaſon, when as the whole is to. the greateſt ſegment, 


polar C, as .thar the whole A B, be tothe greateſt ſegment A: C,, as the 

C greateſt ſegment AC, is rotheleaſt ſegment 

A: .Lj__R CB, it ſhall beſaiditobedivided according 

if | .. ro Mean and cxtream reaſon , whichdaid di- 
non EXCLIDE teacheth ar the thirtieth Propoſition of this Book. 


kD. <- — 


— 
———_——_ —— 


THE SIXTH ELEMENT Lib. 


baſe DE, is not equal to the perpendicular drawn from from C, totle 


reaſon quadruple, the Magnitude antecedent , conteineth four rimes tk 


| 
| 


—— 


4 The beight of any figure is the perpendicular hint dray 
from the top to the baſe. 


nat 

tot 

nat 

F from the vertex A,of the triangle AB C\there be drawn A G, peres . if 
u 

. duc 

ded 


dicular, to the baſe B C, the quantity ot that perpendicular tha 
the height or altitude of the triangle ABC. So alſo the perpendiculy 
D H , drawn from the vertex D, of the trianzle DEF, onthe baſeEj 
prolonged towards E , ſhall be the heigar of rnar triangle D Ex 
Theretorc if the perpendicularsof the WM 5#* 
two figures , drawn from their tops Ml P% 
their baſcs, (be the baſes prolonged,o Ml 27 
not,) are cqualy ſuch figures ſhall oi * 
ſaid to have the ſame height. Noll / 
ſuch perpendiculars ſhall be equal, "4 
when rac baſes of che figures and teM'+ 
to1's thail be conſticuted berween the the 
ſame parallels, asare A G andDy M1 

For ſecing tiiar the interior angle mu 
: , AGH, and DHG , on the {ary : 
 ONWOWE ; part, are equal to two right angle, 
B G CHE F ot expreſle it better , _ wt ps as / 
gles; 2 A G and DH ſhall beparallel 
but AD and GH are alſo parallels ; foraſmuch as the triangles are py 

ſed ro be conſticu:ed berween rhe fame parallels, Therefore AD anl! 
HG , ſhall bea parallelogram, dand rierefere the fides A GandDk} 
ſhall be equal: Therefore thoſe triangles ſha;l be ſaid ro have theſan: 
height the one as the other, And if inthe ſame triangles, C and Fbepy! 
for the tops , and A Band DE for the baſes, thoſe triangles ſhall nothe; 
{ard to have tie ſame height ; for che perpendicular drawn from Frotle 


baſe A B, thoſe triangles therefore cannot in any wiſe be conſtituted bv # 
rween the ſame parallels, as is maniteſt. | oa 
Wi whi 

nu la Wy Boo 

5 A reaſon i ſaid to be compounded of reaſons , when wt» 


quantities of the reaſons multiplyed m one another , ds nit 


ſome reaſon. 


Oraſmuch as the denominator of any reaſon whatſoever , doth exprele 
the quantity of the Magnitude antecedent , in reſpe& of the conſequeth 
(as the denominator of the reaſon quadruple; ro wit 4, ſhewes that inal! 


! 
' 
, 


conſequent. But the denominator of the reaſon ſubquadruple , to wiz} 
demonſtrateth that the Magnitude antecedent is the fourth part of tit 
conſequent, &c, (Geometriciansuſe to term the denominator the quantlf! 
of the reaſon, ſoas thar the quantity of the reaſon , and the denominat 
of thereaſon, is the {ame thing ; ) therefore this definition teacheth 
that a reaſon is ſaid to be In of twoor morereaſons , when 
denominators or quantities of thoſe reaſons mulriplyed in one anorhet! 
ſhall make thar reaſon, or (according to Zambert,) ſhall make rhe quanu 
a 


Or II mad tn... 


4 - 


). 6, 


| compounded of rhe double and the ſextuple : Foraſmuch as the denomi- 


= 
— ——D—_—C 
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or denominator of char 
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realon : 


nacor of che reaſon duodecuple , to wir 12, is produced ot the multiplica- 
tion of the denominator of rhe realon double, to wir of 2, by the denomi- 
naror of che ſexruple , that is to lay, by 6. So the lame reaſon duodecuple 
«ſaid ro be compounded of the triple and of the quadruple, For of che 
Multiplication of 3 by 4 , is produced the denominator 12 , of the reaſon 
duodecuple, In like manner , che reaſon trizecup:e is ſaid ro be comyoun- 
&dot the dauble , triple, and quintuple , for che denominators of thar 
reaſon 2,3, and 5, multiplyed in one anocher, produce zo, the denomi- 
nacor of that reaſon trigecuple. So the raaſon double 1s faid robe com- 

unded of che {e{quialtera and (elquirertia, foraſmucias tae denomina- 
torof rhe ſeſquialcera, which is 15, multiplied by 1; , denominator of 
the ſeſquitercia 1s produced of 2, rhe denominator ot che double. 

Again, the ſame reaſon double , is compounded of the ſeſquiſeptuple, 
and che ſupercriparcient fourchs ; for che de:ominaror of caoſe reaſons 


1, and 1}, mulciplyed 1n one anorher , do produce ewo denominators of 


the double ; In like manner , the (ame reaſon double ihall be (aid ro be 
compounded of che ſubſeſquiquarta, and of the double ſe{quial era; fora(- 
much as their denominators ? , and 2; multiplyed in one another , do pro- 
ducein like manner the ſame denominacor of rhe reaſon doublero wir 2,8&c. 
Therefore if you prop.Þſe 25 many Maznitudes as you pleaſe in order, 
$A,B,C,andD, towit, Arco Bin reaſon double, Bro Crriple, and C 
toDquincuple , the reaſon of che extreams AandD , (hall be trigecvple, 
which ſhall be ſaid ro be compounded of the mean 
A.B. C. D reaſons, torit you multiply the denominator of A 
60 30 10 2 by B, wiich is 2, by thatof B roC3, you ſhall 
have 6 for the denominator of the reaſon of Ato C, 
Therefore A to C., hath reaton ſextuple. Again, multiplying 6 the 
denominator of the reaſon of A to C, by thar ot Cto Dy, you ſhall 
have 30, for the denominator of the reaſonot Ato D. WheretorcA (tall 
dewD, in reaſon trigecuple , &c. 
And thus auch may be ſaid ot the five definitions cf EUCL7DE, 
on this Sixth Book , to which ſhall be added this following definition ; 


which will render as well the 27, 28, 29, and 3orh.. Propoſitions of this | 


Book, as alſo divers others of the Tenth Book , more cafie and intelhgi- 
ble, and 15 as followeth, 


6 A parallelygrambemg apphed according to ſome right hne 


s ſaid to want thereof by a parallelogram , when 1t occu- 
pietb not all that right ane. But is ſaid to exceed it , when 
x occupieth a greater line thanthat according to which it is 
apphed: In ſuch fort nevertbeleſſe , that the parallelygram 
exceeding , or wanting, bath the ſame betght as the paral- 
| lelogram of which it manteth , or whirh it exceedeth , and 


As the reaſon duodecuple is faid ro be 


— - 


ath conſtitute therewith one only parallelogram. |, 


_ L 


| 
| 
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Et the line AB, be the line on whic | ® 

D R La Parallclogram AD is to who ra 
ruted , not imploying the wholeline Az, | 5" 

bur leaving C B, having finiſhed the gy M 

rallelogram AF, the parallelogram Ap, | 

applyed according to the line AB, ſhy bx 

be ſaid to want thereof by the parallel, 


gramCF, ſo as that CF ſhallbe cally & 
| the want, Fl 
Again, Let AC be the line on whic | j; 
A the parallelogram A F is to be conſtimues, |, 
G B having the ſide A B, greater than AC, 1, ” 


which let C D be drawn parallelto BF, the parallelogram AF, "pple 
| according to A C, ſhall be ſaidtoexceed A C , by the parallelogramCF, 
| in ſuch ſort as C F ſhall be termed the exccſle, p 
| Now this want, or exceſſe in retangles may be a ſquare, oranoblow, 
| and in parallclograms not re@tangled, a Rhombe or Rhomboides, & { ,., 
| manifeſt. 
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PROPOSITIONS[: 


' PROBLEMES, and THE OR EMES. 


PROPOSITION 1. THEOREM 7. 
Triangles AB C aud DEF, and parallelograns CC 
and E A , which have the ſame height , areto one anthn, 
as their baſes B C and EF. 


—_ ORD "OO 

x; 'D 

iF 'A 

- Fy D 

| 8 . by 
£ : | % he 
maiiiunt#L.: NEE K- . E 
| LKIBCE F MN Fn 


Say that thetriengle ABC, isto the triangle D, E, and F, and 1 
parallelogram CG, to the parallelogram EA,as the baſe BC is to the ba 
| EF, thatistoſay, that if che baſe B C be taken for thefirft magnitude 


| | — 
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- 
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the baſe E F tor the ſecond. Bur the trianzle ABC , or the pa- 
rallelozram © G tor che third , and re triangle DE F, or the parallelo- 
mE H, for che fourth , the equimultiplices of rhe firit and che third 
Magnitudes ſhall be both greater , or borh leſſer, or equal to rhe equi- 
qulriphices of the ſecond and fourth, according co the meaning of rhe 
Ft defini-ion of the fitch Book. Y 


Demonſl ra" 70 Eo let there be conſticuted as well the triang'es, as the 
paralle!ograms , berween tlie fame parallels G H and 

iN, (then they will nave one and che fame heizhe , tor that being con- 

llimred berween the ſame parallels, the perpenliculars drawn from the 

jops , on the baſcs , (hall be equal, as is faid inthe fourth definition, ) 

and from B L rake BI,1 K, and K L each equal tothe baſe B C. 

 Inlike- manner, fromFN, take FM and MN, each equal to EF; 


and from che points A and D , draw the right lines Al, AK, AL, DM, 
1nd D Ne * clic rriangles ABC, AIB,AKLandA L K, being conſtituted | 


mother ; by fiiC [ame reaton , the triangles D E F, D EF M, and D M N. 
ſhall be a!ſo cqua! to one anotiier, . 


Now fort[much as C L contcineth as many parts equal roBC, asthe 
| ian. 1e AC L Jorht contem trianglcs equal to the triangle ABC, as hath 
| been ſhewn', C L thal! be as much Multiplex of CB, as the triangle 
'ACL isof tliccriangle ABC. Likewiſe, foraſmach as E N doth con- 
| tein as Mmatly parts equai to E F3 as rhe triangle DEN conteineth cri- 
angles equal ro the rriangle DE F , as hath been alſo ſhewn, EN hall 
be a5. muci; Multiplex of E F , as the triangle D E N is. of the tri- 
ale DEF, Bur toraſmuch as if the baſe TC L be cqual to the baſe 
EN, © of ncceſſicy, the criangle A CL ſhall be equal co the triangle D EN, 
beingberween rhe {ame parale!s; and therefore 1 C L be greater than t N, 
thetriangle.A C L ſhall be greater than the rriangle DEN , and it lefle, 
fie, as appears by the ninch Common Sentence. Tacretore the right 
lineC L\ and tne criangle A C L equmulciplices of che firtt Magnicude 
BC, ard of the third ABC, will bor want of rhe right line. &t N, and 
of therrianzle DE N , equimuleplices of the ſecond Maznitude E F,and 
of the fourth DE F, or thall be both cqual, or boch greater, the Mag- 
| ditudes being fo taken , as that racy anſwer one anotaer ; d whercfore 
| therewill be vrca'cr reaſon of thehr&k BC, to the fecondE F; than of 
the third A 4 C, ro the fourth DE F, to wit , of che friangle rocke tri- 
angle: Theretorc as the bale 15 to tte bale, fo1s the triangle ro che crianyle, 
| Which was prcpoſed, , 
For the ſecon4 part ; Secing that as* rhe triangle ABC is tothe triangle! 
' DEE, fo the oarallelozram C G f (which 1s double to the triansle 
'ABC)) is to the parallelogram E H; (which 8 1s double to the triangle 
DEF,) it is manitcſt chat the parallclogram ſhall k be alſo to the paralle- 


| 


| gram, 'as the baſe to the baſe, which may be proved by the ſame diſ- 
curſe which we have uſed in the Demonſtration of triangles , if firſt of 
al, from the points 1, K, and L , you draw parallels roBG , and alſo from 
MandN, to F and H : Thercfore the trian,les, &c, VV hich was tobe 
demonſtraced. 


PROP. 


on equal baſcs > and berween che fame paralicls , ſhall be equal to one | 


a) 4. def, 


b) 38. 1. 


C) 38. 5. 


d)6. def. 5- 


of as 


bh. 6. ETA. 
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d) 16. 5, 


C) 11. 5. 


f) 9-5 
g) 39+ 2. 


| 
| 
| 
PROP. 2. THEOR. 2. | 


If to one of the ſides B * j 
the triangle ABC, bedrann ſane 
parallel r1ght lneDE , it mill. 
vide the fides AB and A C, ofth: 
triangle A B C , proportinah; 
and if the fides AB and AC ar! 
arpided proportionally , the righ 
line D E , joymng the pots o 
the ſeftions ſhall be parallel to the other ſide CB', of th 
triangle A B C. | 


Demonſtration por having drawn.the right lines C D and BE, the tt 
angles DE Band DEC, conſticured on the baſe DE, 
and between the ſame parallels DE and BC, fhall be equal rooneats- 
ther; Therefore as thetriangie ADE, is to the triangle DE B, fothe 
ſame ADE ſhall be to the crianzle DE C. Bur bas ADE isto DER 
ſo the baſe ADistothe baſe D B, (ſeeing that thofe triangles are of the 
ſame height, as appeareth, it by the pointE , be drawn EF, paralle 
to A B,) and by the ſame reaſon, as the triangle AD E, is to the triangle 
DEC, otfebaſe AE, tothebaſeEC, (AEDandDEC, being 
tween the ſame paralle]s A C and D G,) therefore < as AD is to DB, þ. 
AEis to E C, ({eeing that theſe rwo reaſons are the ſame to the reaſond! 
the triangle A D E) fothe triangle DE B, andot the fame triangle ADE, 
to thezriangle DE C. Which was propoſed, | 

Secondly , Ler the right line D E divide the fides A Band A C propa 
tionally : I ſay that DE is parallel to the other fide CB. 

For again, haying drawn BE and CD, asthe 4 baſe AD ſhall dew 
the baſe DB, ſothertriangle ADE, tothe triangle D E B; ſceing thy 
are both of one hgight; buras ADisto DB, fois AE toE C, by lu 
ſition. Therefore as the triangle ADE, ſhall be co the triangle DEBb 
AE ſhall be roE C, butagain, as the baſe A Eisto the baſe EC ſole 
triangle ADE , tothe criangle DE C, being of the ſame height. There 
fore <as the triangle ADE, isto the triangle DE B, (o the ſame tru” 

leADE, istothe triangle D E C; therefore f thetriangles DE Bail 

E C ſhall beequal; and therefore ſeeing they are conſtirured oe! 
ſame baſc, & they ſhall be alſo berween the ſame parallels: Therefore 
DE is parallel ro BC. Which was propoſed. Theretore, If to one off 
ſides , &c.,Whichwas tobe demonſtrated. | 
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OF EUCLIDE: 


PROP. 3. THEOR. 3. 


| 


If an angle BAC, of a triangle ABC , be divided into 


100 equal parts , aud that the r1ght ine AD, wbub dioideth 

; the angle , doth alſo droide the 
baſe BC , the ſcaments of the 
baſe BD and D C , ſball bave 
the ſame reaſon to one another , as 
the other ſides of the triangle BA 
and AC, and if the ſcoments of 
the baſe BD and DC , bare the 
ſame reaſon to one another , as the 


C 


other fides of tbe triangle B A and AC , the right line AD, 
traps from the top A , to the point of ſeftina D , drondeth 


tleangle BA C,, of the t114ngle ABC , intotmo equal parts. 
Denoeftratias FOr , Ler B E be drawn parallel to DA, mectn: CA 


prolon:ed rowards E, Now they will meer, (cetnz thar 


[the angles C and C BE, are lefſe chan ewo right anzles , for * © and 


CDA, areleſſe than rwo right angles, and dC DA iscquil to CRE, 
the excerior angle to the incerior, C an}4CE B, ſhall be likewiſe icffc 
than two right angles, and the ang'e E B A < thall be equal to its alter- 


nateanzle BA D, and the anzle E, equal ro whe exterior anzle D AC, 
therefore ſeeing that the two anzies BAD and VAC, are cqual by ſup- 

a theanzles E BAand EE, ſhall becqual to one another ; 4 there- 
rethelines A Band A E equal to one another <, 

Therefore as E A ſhallbero AC, ſo B A ſhall be tothe ſame A C : Bur 
fasEAStoAC, foBD is ro DC, ſecing that in the triangle BE C, 
the rightline”D A is parallel to the fide B E.” Therefore as B A ſhall be to 
AC, ſoBDſhall be ro DC. Which was propoſed. 

Secondly, Let it beas BAisto AC, ſo BDto D C, Ifay that the 
tight line AD doth divide the angle BAC, into two equal parts : For 
Win, draw the right line BE , by the point B, parallel ro D A, mcer- 
0zC A prolonged in the point E ; fora\much therefore as BA is to AC, 
ſBDisto D C, by ſuppoſition; bur 8 as BDisroDC,foE Aisto AC, 
(ſeeing that in the triangle BCE, theline AD is parallel to the fide 
BE)) as BA hſhallbe AC, ſoE A to the ſame AC. Therefore i BA 


E,are equal: | Therefore ſccing that che angle A BE is equal to its al:er- 


ae angleBAD, and the an:le E equalto its. excerior angle DAC, 
the wo aigles BADand DAC , (ſhall be cqual to one anothef. 
Which was propoſed. Tiercfore , It the anzle, &c. Which was to be 


ſtrated. 


—  ——— 


| 


| / 
L 


9) 2+ 65 


h) Il-5, 
"and A E ſhall be equal ro one another ; * therefore the "angles ABE and | 1) 9+ 5» 


7 
29» I, 


PROP; 


” 


a)tl.c-C. 


b) 28. 1, 


| c) 34+ I; 
d) 2. ©. 


C) 22. 5+ 


f) 29. 1, 


THE SIXTH ELEMENT libs | 


- | angleBEF, theline AC is parallel o E F, 4 A Bſhall be to AF, tha 


ltoCA, foCEroED: Incqualreaſon, AB ſhall be tro C A, as DCP 


PROP. 4 THEOR: 4. | 


FP), Of equangled triangles ABC au 
9 DEC, zheſidcs ABandBC, DC 
M % and CE. which are about the equal 


gles ABC andD CE,a54lſ BC a 
CA,CEandED, which are abut 
the equal angles ACB andE,and AB 
B C FE and A C,andDC and Þ E,which an 
alout the equal angles A and D, are proportional, and the ſis 
AC and D E,whub ſubtend the equal angles Bana D CE, Al 
and D C which ſabtend the equal angles AC Band E, 4s alſoB( 
and CE, wich ſutendthe equal angles AandD, are bonul 
gal, or of the ſame 1eaſon. 


Demonſtration { YOnititure BCand C E, inaright line, in ſuch fort as the 

exterior an;le D C E may be equal to the interior ang 
ABC. Likewiſe the exterior angle A C B equal to the interior DEC; 
and foraſmuch as the two angles ABC and AC B,.are lefſe than ty; 
right angles; but DE Cisequal to ACB, thetrwo angles B and E ſhal 
be lefle rhan rwo right angles. Wheretore a BA and t D , prolonged 
towards A and D, ihall meet, ler tnem then be prolonged, and thy 
ſhall meet in the point F, 

But foraſmuch as the exterior angle DCE is equal to the interior a 
oppoliteanzle ABC, Þ CD an\ ÞB F ſhall be parallels; and by the ſamert 
ſon CA and EF ihajilbe allo paralicls,the exterior angle A C B beingequl 
to the interior D E C,, Therctore ACD EF isa parallelo:ram: Theitlar 
|cAFiscqualtoCD, and CAtoD F. Therefore foraſmuch as in thett 


- o 


SS oa - 


istoſaytoD C, its cqual, asBCroC E: Therefore alternately, as) 
toBC, ſlo DCtroCE. | 
Azain, fceing tha: in the ſame triangle BEF, the line C D is parallel 
rothe {ide BF, as BCihillberoCE, (FD, that is ro ſay C A, (which 
is equal toFI),) tot D. Tlieretore © alcernarely, as BCroCA, ſoCE 
to ED: Therctore ſeeing thatas A BroBC, ſlo DCto CE , and azÞl 


E D.. Which was propoſed. Tacrefore the triangles, 8&c. Which, 
to be demonſtrated. * 


— m—_ my 


; CO RROLCADEE I. 
From hynce it followes,thet if in a trianple there be draren a lie parallel to one of ik 
ſides, it will take away a triangle reſentblin g the whole, as 1n the tria gle F B E wit 
the line C D « drawn parallel to BF. 1 {ay that the trianvle 1) CE #al be toi! 
triangle Þ B E, for they are equrangled; fſecing that the ar:4les E D C aadE Ch, 
| are equal tothe extcrior arglesF and B, each tohis correſporder.t gle, 4d the 


<COCrXME> MH? m5 A 


————_— 


Lib. 6. 'O0F EUCLIDE. 


'E common; therefore 8 (45 hath bees demonſtrated) they have the ſides about the equal | 


augles proportional ;, therefore according to the Definitton they are proportional, 
| COROLLARIE IL 


It follows moreover , that if two triangles equiargled , that 15 to ſay, which have 
the des propor tronal , are dr ſprſed according to one angle, 11 ſuch ſort, 45 that two 
ſides of the ſame reaſoa may be parallels , the other ſides will direfily meet with one 
another , «s 11 the triangles before mentioned; where ABaxd DC, ad AC 
wd DE , being obs » the other ſides B C and CD , »1ill direfily meet with 
one another , 45 us manifeſt by the fourteenth Propoſition of the Firſt Book ;, all the 
angles at the point C being ſhewn to be equal to the three angles of the triangle 
ABC; that#s to ſay, to two right angles, by the 32 Propoſition of the Firſt Buck ; 
wichEUCLIDE demorflrateth a2atn in the 32. Propoſition of this Bock. 


PROP. 5, THEOR. 5. 

* If two triangles ABC, and 
DEF, have the fides proportt- 

B 


D 
N\ onal; that is, ABtuBC, a5DE 
ET" vEF, adasBCUCA, ſo 
'  EFvFD, and i ABWAC, 

: ſoD Ew DF ; thoſe triangles 


c G ſball be equanoled , and jball 
bave the angles equal, under wbich the ſides of t5e ſame reaſon 


| are ſubtended. 


Demanſtration 3 Er the angle FE G be made cqual ro the angſe B, and 
Let FG equal to C, che wo lines E G and FG , ſhall 
meet inthe poine G z, and ® che ocherangle G (hail be equal co the other 
angle A. Therefore che triangles ABC and GE F ace equiangled : There- 
foredas AB roBC, ſoGEtoEF, but as ABtoBC, ſo DE toE F, 
nc wp : Therefore cas GEtoEF, fo DE to the ſame EF, 
herefore GE and DE ſhall be equal. 
Again, ſeeing that BC is to CA, asEF toFG; burdasBCisto 
CA, foEF coF D, byſuppoſition, as E F ſhall be ro FG; fo the ſame 
E F ſhall beroFD, cheretore < FGand FD, ſhall be equal : Therefore 
ſeeing that the ſides GE and GP are equal to the fides DE and DF, 
ecchtoirs correſpondent y, and the baſe E Ff common, the angles G and 
Dſhall be equal. Therefore 8 the other angles G EF and G FE ſhall be 
5 to the other angles DEFandDFE, each to his correſpondent. 
herefore ſeging that the angle G is <qual ro the angle A, alſo D its 
equal, ſhall be equal ro A, by the ſame reaſon, D E F equal toB, and 
DFEequalto C. Which was propoſed. Therefore; If rwo triangles, &c. 
Which was to be demonſtrated. 


' PROP. 6. THEOR. 6. 
If txo triangles ABC andDEF, bave an angle B, equal 


to 


ee. 


—__— 


184 


—— 


AA IE AA IS eq, tes _ 


C) 4+ Is 


nr ng none, — 4 
— 


to an angle E, andthe ſides about thoſe equal angles proporti. 


onal ; thatis, as ABtoBC, ſo D Ev EF, thoſe triangly 


ſhall be equiangled , and ſball bave the angles equal , under 


mhich the homologal ſides , or ſides of the ſame reaſon are (i. 
tended ; that ts, the anole A equal to the angle D, and the 


angle C to the angle F. 


Demos ſtratiosFOr , Let the angle FE G be made equal toB, andE FG! 
equaltoC, thetriangle G E F ſhall be equian2led to the 

triangle AB C, as is ſhewn inthe precedent Propoſition, Therefore? xx 
AbtoBC, ſoGEtoEF, Butan ABroBC, ſoDEcoE F by {uppo- | 
ſition : Therefore bas DE to EF, ſo GE to the ſame E F ; therefore! 
DE and GE thall be equal : Where. 

fore ſecing that the ſides D E andEF' 

are equal to the ſides G E and EF, 


A D 

and the angles conteined of thole ſides | 
alſo equal, (for che angle B, to which | 
che angle G E F is made equal, is equal | 
Et »Þ toD E Fby luppolition : therefore the | 
A two anzles ar the point E ſhall bee.| 
| . If qual, ) © the other angles D, and 
- E F D ſhall be equal to the two other;| 

B CG 


G, and EFG: Therefore ſeeing that 

the angle G is equal to the angle A, 

and EFGequal tro C, the anvlesD 

and E FD, hall bealſoecqualtothe 

angles Aand C ; and therefore the triangles ABCand DEF, ſhallbe 
uiangled. Which was propoſed. Therefore, It two triangles , &, 
hich was to be demonſtrated. 


| PROP. 7. THEOR. 7. 
If two triangles ABC, 
2 and DE F, bave an anpl 


/ 4 A , equal tv an angle D, 
and about another ang# 
B CE... FACB, the ſides proporte 
onal; that is, AC to BC, 0s DFtEF. But tbeotbera 
ples B and together, the one and the other be leſſe or not kf that 
arioht angle : The triangles ABC and DEF ſballbe equanglth | 
and ſball bave the angles equal, about which the ſides are p1® 


portwonal ; that ix to ſay, ths angles ACB and F, andB and E| 


III 
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THE SIXTH ELEMENT Lib. 6. 


| FEW OF EUCLIDE. 18 | 
1-| MC ner nn | ; : 
A | Demon trattor For firſt of all, Let. as well B asE , be leſle than a right 


| angle, that being , if che angles ACBand F are cqual, | - 
Pr the Propoſition 15 maniteſt : Burit A C Band Fate not equal ; Let A G B | 
| | hegreater chan F, and ler ACG be made equal to F: Therefore ſeeing 
| 'WmxcAis pur equal ro D, © rhe other angle AGC ſhall be equal ro E. ja) 33. I. 
| | [Therefore the trianzles AG C an4l DE F ſhall be equiangled. VW here- 
. lore bas A Cihallbe roCG, fo DFroEPF. Buras DF to FE, ſo AC |b) 4-6. 
BF oCB, by ſuppoſition: Therefore <as ACroCG, ſo the ſame ACro |c) 1.5, 
ECB; andtherefore 4C G and C B hall be equal; <and tneangles CB G |d)g. 5. 
GW and CG B ſhall be equal. | (©) 5+ 1. 
he Therefore ſeeing thar the angle Bis pur lefle than a right anzle. CG B 
4 | W| hall be alſo lefſe than a rigbe anzle ; an-| cherefore A G C fhall be 
'0-| WF! greater than a right angle, fceing rnar | AGCand CGBareequal to |f) 13.1. 
mW wo right angles. Now the angle AG C is thewn to be equal ro ene angle | 


ic» | WE. Therefore the angle E ſhall be alſo gre ure c1an a rigs angle, Burir is 
FW leffe chana right angle by tuppoſicion , whic'1 1s impoſſible, 
F,| Secondly Ler as well the angle B, as tie angle E , not be lefſe than a 
bes | right angie, as before , the angie Bhall be equal to che angle CGB;, 
| MW! .ndchercfore C G B ſhall nor be lefſe tian a right angle ; and fo the an- 
val | i des CBGandCGB, inthe trian;le B C G , {hall nor be iſle chan rwo 
the | rightangles , bur greater , or equal ro two right angles, which is abſurd , 
*&-| W| zfor they are lefſe than rwo right angles. Theretore che angles ACB | 8) 17,1, 
nd | WF | and F are not unequal , but equal ; and cheretore Þ the other angles B and | þ) ;2. x. 
on; E are equal, Waich was propoled. Theretore , It two triangles, &c, 
rt Which was to be demonſtra:cd. : 
? - 
D | PROP.8. THEOR. 8. | 
the 
be Ap If m-a reftangled tri- 
Nc, : 
angle A BC , there be 
arawn, a perpendicular 
c : lane AD » from the right 
D 


Cc B angle BAC, onthe baſe 
0.\N 0B; the triangles ADB, and ADC , which are-bn both | 
ot fats of the perpendicular , are alike-to the whole , and alike ty z 
wn me another. | 


| Demonſtratio, FOr ſeeing that in the triangles ABCand DBA, the an- 
| gles BAC and ADB are right angles, and ADB are 
ba night angles, and the ang'e B common, * the other anzles AC Band DAB [a) 32-1. 
4) ſhall be equal : Therefore the triangle D BA is equirngled to rl:e triangle 
Id, ABC 3 and b therctore they will have the fides abour theequal an2les b) 4. 6. 
' [I ffPornional, &c, that isro (ay, as C B ſhall be to BA, ſo BA toBD, 
das BA AC, foBDroDA, and as BCroCA, ſfoBAwAD, | 
ig f ſothe (des havin? the ſame reaſon, are oppoſite to the equal angles, 
&8by the fourth Propoſition of this Book. Wherefore the triangle A D B 


pl balike to the whole triangle ABC, by the ſame reaſon itmaybe ſhewn _ 
"RW, (A) ED de: ——— 


n$6. THE SIXTH ELEMENT Lig 
that the triangle AD C is alike ro the ſame triangle ABC; for they T 

gles BAC and ADC, 

A right angles , and the ang, 

C) 32. I C common : Therefore ct; 


other angles ABC and Cap! 
d) 4. 6- | are equal , 4 wherefore | 
| BCtoCA, loCAtoCh, 
| andas CAto AB, ſo Ch/ 
| toDA, and as CB to B4, 

C D B C Aro AD for fothefidg! 
havingthe ſame reaſon, are oppoſite to the equal angles , as by the founh} 
Propoſition of this Book. | 

Even ſo it will be demonſtrated that the triangles A D Band ADC 
are alike to one another, ſeeing that the angles ADB and ADC xx 

- righrangles, and ABDandC AD are ſhewn to be equal , andalſothe 
C) 4+ 6+ anzles BA Dand A CDequal ; and © therefore as BDroD A, foD4 
wDC,; andas DAtoAB, ſoDCroCA; andas AB roBD, loC4 
to AD. Therctore, If ina triangle, &c, VV hich was to be demonſtrated, 


COROLLARIE. 


From this Propoſition it is evident , that the perpendicular drawn frm th 
right angle on the baſe, in a rectangle triangle , is a mean proportional bunen 
the two ſegments of the baſe. Likemif: each of the ſides which contein the righ 
angle, 1s a wa243 proportional between the whole baſe and the ſeqment.of the bil, 
which #s adjacent , or toucheth the ſame ſide. 

For it is demonſtrated that 5s BD #toDA, ſeDAut DC, ad thn: 
fore D A # a mean proportional between BD and C D. Likewiſe 6 CB 
BA, ſoBAtBD; and ſo BA ts a mean proportzonal between C Bard BD) 
Lafily , it 1s demonſtrated that 6 BC#toCA, ſoC AgwrC D, and therfar 
CA # a mea proportional between B Cad C D. Which was propoſed. 


'PROP. g. PROBL. x, 
x," From 4 given right hne AB, 


X! | 
| E Fd \F 1 Wk ake anay A required pant, 
| D of % (15 A CG . 
yak %. C onftruftionFRom A draw AC, making 
” Rl. — DC hn. any angle whatſoever witl| 
[2 42 B AB, asCAB, and from AC rakekj 


many equal parts of ſuch alleging 
as you would that the part to be ſubſtraced ſhall denore, (for AC ought 
6 to be ſogreat asneed requires, ) asinthe example propoſed , you oughtto 
take three equal parts, AD, DE, and EF, then joyn F B, to which 

by the point D, draw DG, parallel to FB: Ifay that AG isthe thirds / 
part of AB required, | bad 


Demoxſiration ÞOr ſecing in the triangle ABF, DGais parallel to the ſide} 
2) 2-6. FB; aasFDtoDA, ſoBGtroG A, bthereforcincot#| 
b) 18.5. | pounding, as FA to DA, ſo BA toG A, but F Ais triple toA D,by| 
Conſtrucion , therefore B A ſhall be alſo tripletro AG, and cherelore| | 


A G ſhall be the required third part of A B. Therefore, From a giventigt 
line, &c. Which was to be mw OY PROP 


— — __—D—_—_—Hru. 


WE ABroAC, fo AC to CE. Which was propoled, Therefore, To 


| x , . eh : a 
| | EP :: G Þ Co:ſtrufion | Oyne the two given lines 


W proportional ; that is to ſay, thatas ABisto A C, ſoACisro CE, 


'0F EUCLIDE. 


_— 


PROP. 10. PROBL. 2. 
C To awe a grven right line 


. undroided AB , alike to a given 
_ ”i\ Hh.) __*.4 71ght ine AC, which is divided, 
 *% *% *%, a mDand FE. 


in the point A, making 

wy angle whatſoever , as BAC, and joyn the right line BC, then 

fom D and E , draw D F and E ef a ro BC, I lay thac ABis divi- 

&dalikeatFand G, as A C is dividedin D and E,athar istofay, as AD 

»DE, ſoAFto FG. Therctore the parts AF and FG are proprtional 

6 ADandDE, andif you draw DH parallel to F B, dividing E G in 


te point I, ; 
Again bas DE ſhallbetoEC, ſo DI to[H, that isto ſay, ſo FG 


GB, 


Demonſtratcon FOraimuch as FGisequalto DI, and GB to I H. Where- 

fore the parts FG and GB ſhall be alſo proportional to 
DEand EC. And fo bythe ſame reaſon if chere were more parts. There- 
fore, We have divided a line , &c. Which was to be done. 


PROP. 11. PROBL. 3. 
To tmo proen right lines AB 
and A C, to find a third proportis- 


nal line C FE. 


Conſtrufzon D Iſpoſe the right lines A B 
-. and A C, fo as to make any 
'A B D angle A , te which a third proportional 
ought'to be found ; that is to ſay, as AB 

s8toAC, AC is to a third. 
Prolong AB the antecedent line propoſed to D, and aſſume BD, equal ro 
AC the conſequent or mean; then having drawnBC ; by D draw D E, pa- 
rallel to BC, meeting A C prolonged in E; I ſay that CE is the third 


Demonſiration FOr ſeeing that in the triangle ADE, B Cis ye to 
_* DE, as*AB ſhall be to BD, fo AC ſhall be to CE, 
But bas ABtoBD, ſo theſameAB to AC, equalto B D: Theretore 


wo given right lines, &c, VVhich was to be done, 
PROP. 12. PROBL, 4. 
To three givenright right hnes AB,B C,and AD\to find a 


A) 2+ 6+ 


b) 2. 6. 
C) 34. I. 


Yj0urth proportional; that 18,08 AB to BC4ſo AD t04 fourtÞ DE. | 
(A 2) Conſtru- 


hs ER 


PR 


"THE SIXTH ELEMENT 


Lib, « | 


— 


a) 2+ 6. 


A) 3I, I 


{ b) Cor.$.6. 


Conftruflion | DS the two firſt @ 
cording to one right ling p 
which let be A C; but that the thin 
A Þ be ſo diſpoſed as to make any wſW|7 
| gle with ABthe firſtas A, then jone 
BD, townich by C draw CE parallyfM|1i 
ricreto, mecting A D mtr ark | 2 
A B C' ſaythar DE is the fourth proportiogl 
b 
Demo»ſtration C\Eeing that in the triangle ACE, BD is drawn h 
lel ro the fide CE ; as* A BſhallbetoBC, fo ADzWlt 
DE: Therefore DE is the fourth proportional, Wherefore to threes WM [1 
ven right lines , &c. Vhich was to be done. 
t 
PROP. 13. PROBL.5, a 
a —D To tro given right lines 40 ( 
gon Pu x. B 
ET i=aht: adBCO, to finde a neanyfll; 
f FF 4 \x portwonal. , 
Mo *%,> Corſftrufion FJAving diſpoled then 
H— > Fong B and zen 
A. uk B C cording to one right line A C, divik 
AC into two equal parts /in the point E., and from the poiut Easacy 
ter , and the diſtance E Aor E Cs, deſcribe the ſemicircle A DC; the 
from the point B, inthe line A C , raiſc the perpendicular BD, uii 
rouch the circumference at D. Iſay that BD is a mean proportional bs 
tween AB and BC, 
A having drawn AD and CD, 2:%: onvle ADC] 
ſhall bea right angle in rhe ſemicircle z and ſeeing the 
from the right angle of the refangle rriangle AD C, the perpendiah 
lar D B, is drawn on the baſe A C, rhe ſame BD ſhall be a mean pre 
portion b berwcen A B and B C. Therefore, To two right lines, & 
W hich was to be done, G 
PROP. 14, THEOR. g. D 
D.- C. ... The fidrs AB, BG, EB,WRW| be 
| ” - , P 
: BC, mbuh are about the equl | 
: ſa 
ole —6 gles of equal parallelograns k by 
abt P and BF, wbich bave an al e 
ABC , equal to an angle EBG 
are reciprocal 3 and the paralkl 1 
E F grams which have an angle equa " 
a 


——— 


| [Lid 6 0F EUCLIDE. 
lanangle , and the ſides which are about the equal angles rett- 
procal,, are equal. | | 


02 T.Or joyn thoſe parallelograms accordivg tothe equal an- 
__ dra Mn ſuch fore as that A Band BG miy make one right 
lneE B and BC 3 (hall allo make a right line, as is evident; and le: D C 
and EG be prolonged , uncill chey mect with one anorner in-H. 

Foraſmuca then 4s the parallelo;rams D B and BE arc equal; as | 
»D Bihallbe toBH, ſoBÞF ro rae lame B A; bucas D BroBH, fo the | 
baſe < A Bro the baſe BG; fora\mach as che paralielograms are of the; | 
fame height. Likewiſe as B F is ro B H - to che baſe E Bro the vaſe BC: 
Therefore das ABroBG, loE Bro B | foo a. ich was propoſed. 

Contrarily , Let rhe fides abour the ſaid equal angles be reciprocal , 
towit, aA BroBG, ſoE Bro B C: I lay that the parallelozrams D B 

are cqual. 
goa =o ConſtruRion , ſecing that AB is troBG, asEB roB C 
Buceas ABro BG, ſo DBroBH, andas EBraB©, foBFro the ſame 
BH. Likewiſe f DB ſhailbeto B H, as BF tothe ſame b H, and tNCre- 
fore 8 the parallelograms DB and BE ſhall be equal. Therctore , The 
ides, &c, Which was to be demonſtrated. 


PROP. 15. THEOR. 10. 
A Da The fudes which are about theequl 
angles of the equal trianoles A BC 


and DBE, nbith bave-an angle B | 
equal to an angle , are reciprocal ; 
that 3,08 ABUBE, 0DB to BC. 
And the triangles which have an an- 
CC "E ple equal to an angh, and the fades 
which are about the equal angles reciprocal , arc equal. 


Demorfiration Joyne thoſe ſides according to the equal anvles, in ſuch 

tort as that AB and BE may make one rizat line , that 

deing DB, B C ſhall alſo make one right line as is ſaid in che precedent 

polition;z and let C E be drawn; foraſmuch as the trianzles ABC 

BE areequa!, as ABCſhajlbetoBCE, ſo D BE ſhallbeto the 

ſame BCE ; bur as thetriangle ABC, tothe triangle BCE ; «fo the 

baſe AB to the baſe BE , they being of one and the ſame height: And 

in likemanner, as DBEtoBCE » ſoischebaſeD B, tothe baſe BT, 
therefore bas AB:toBE , ſois DBroB C. Which was propoſed, 

Now ler the ſides abour the equal angles in the point B , be recipro- 

;j towit, aS ABto BE, ſo DB to BC; I ſay that the triangles 

C and D BE, are equal. | 

Let the ſame Conſtruttion be made » foraſmuch as ABistoBE, as 

\DBroBC; bur as AB tro BE, © fo the triangle ABC to the trianele 

I 
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a) 14-6. 


BCE, and as DB toBC, ſo the triangle DBE to the ſame triang, 
BCE: Therefore 4as AB Cſhallbe tro BCE, ſo D BE ſhallbe wy, 
ſameBCE; and therefore thetriangles ABC and D B E hall beequy, 
Therefore the ſides, &c. Which was to be demonſtrated. 


PROP. 16. THEOR. 1:r. 
- If four r1ght lines ag, 
| 6 yk 14 \ FG,EF, ad BC,m 
| ” proportunal ; the ell 
1 | | =, | angle AC, contemed ym: 

AFEBB. CE GG atr the extreams AB, 
and B C , ts equal to the reftangle E G , conteined wider th 
means EF and FG, and if rettangle contemed under the ts 
treams , be equal ty the reftangle conteimed under the mean, 


thoſe four lines ſhall be proportional. 


Demonſtration FOr ſeeing that the angles BandF are equal , being right 
angles, and thac ABisroFG, asE FroB ©, hole {ides 
which are about the equal angles B and F, are reciprocal : Theretore *the 
Parallelograms A Cand EE G ſhall be equal. Which was propoſed, 
Contrarily , Let the retangles A C and E Gbe equal; I ſay that the 
four lines AB, FG, EFand B Care proportional ; to wit, as AB toFG, 
ſo EF to BC. 

For ſeeing that the retangles AC and E Gare equal ; having the an- 
ples Band F equal, to wit, right angles , Þ the {ides which arc aboutrhoſe 
angles ſhall be reciprotal, to wit, as AB toFG, ſo EF roB C: Ther 
fore , If four right lines , &c, Which was to be demonſtrated. 


PROP, 179. THEOR. 12. 

b & If three right lines A, 
| p55 * *. P EF, and BC, be proportis 

I - nal: The reftangle A C 
l | H | LY teined under the extreams AB 
AEFBB CE G anBC,2gqual to the (ul 
EG, of themeanEF andif the refangle conteined undertlt 
extreams , be equal to the ſquare of the mean: thoſe three r1gh 
Ines ſball be proportional. | 


Demonſtration FOr aſſume the line F G , equaltoE F , the four right lines 
| AB, EF, FG, andBC ſhallbe proportional ; to wi'» ® 


ABtoEF, ſoFGtoBC, and the ſquareE G ſhall be conteined us 


I 


— 


be 
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the means E FandF Gy, ſecing tharEFandFG are equal : Wherefore 
ithe rectangle A C, conteined under the extreams ABandBC, is equal 
the ſquareE G ; thar is to ſay, to the rectangle conteined under the 
meanes E F.and F G. Which was propoſed. = 

Bur let the rectangle AC, and the ſquarcE G be equal; I ſay that as 
ABisto E F, fo EF is ro B C; for therectangles A C and E G being cqual 
x5 A B ſhallbecoEF,loF GroBC; bur ÞasF Gro BC,lo EF < cqualrto the 
ameFG, is to the ſame BC: Thereforeas ABroEF, ſoE FroBC. 
Therefore, If thtce right lines, &c, VV hich was to be demonſtrated. 


CORLLARLTE. 
From the latter part of this Theorem it follows , that every right line ut a mean 
proportional between two other , whatſoever 11ght lanes, which do contern arefangle 
equal to the ſquare of the ſame lines : For from that , that the right lines AB and 


BC, do contein a reflangle equa! tothe (quare of the rightline EF, it hath beea 
ſhevs that as ABwtEF, oEFitoBC. Wherefore E F #s a mean proporti- 


onal between AB ond BC. 


PROP. 18. PROBLD. 6. 
On 4 given right line 


> mo urn en - —— —— 


A P CD , to deſcribe a rettt- 
Þ. « line figure ABCDE, 
alike , and alike poſited 
_— 1 toa gen rettuline fioure 
FGHIK. 


Conflru;on FRom either of the angles, (as from F,) draw to each of rhe 
oppoſite angles, the right lines FH ayd'FI , which lines do 
divide the reQiline figure into three triangles FGH, F HI, and FIK; 
then make the angle D C A equal to the angleIHF, and the angle 
CDA equal tro Hl F. Now A C and AD ſhall meer with one another 
atA, theangles ACD and AD Chbeing lefſe than two right angles, be- 
ing made equal ro F HI and FIH, (* which are lefle than two right an- 
gles,) andthe other angle C A D ſhall be equal tothe other angle H FI, 
andthe triangle C A D equiangled to the triangle H FI. 

Again, Let the angle ADE be made cqual tro FIK, and DAE 
equal col F K; forafmuch bas the two angles KI Fand KFI, are lefle 
than two right angles, the two angles E AD and EDA, equal unto 
them, ſhallbe in like manner lefſe than two right angles; and therefore 
AE and DE ſhall meet inthe point E, and the triangle AE D ſhall be 

equiangled to the triangle F K 1 by the ſame reaſon. 


ythe ſame reaſon , andſo of the others , if there be any more triangles; 
[ ay that the reQtiline figure ABCD E is alike, and alike poſited to the 
reciline figure FG HI K. 


Demonſtration FOr ſceing that the angle ACD is made equal to F HI > 


Hl; and by the ſame reaſon C DE is cqualto'H 1K, and the other 


angles 


OR 


Moreover , Make the triangle A B C equiangled tothe triangle F G H, 


and ACBroFHG, the whole BC D ſhall be equal to, 


þ) 16. 6. 


C) 7+ 3* 


—— 


| 


—__ 
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t) 4+ 6. 


g) 22+ 5. 


A II 


angles equal ro the other angles , as appears by the Conſtrudtion, ſecing | 
thateach part of the one is made equal to each of the parts of the orhe,, 
Therefore the re&iline < figure AB CD E flhall be equiangled 
FE GH IK: Now foraſmuch as C DistoDA, asHIrtolF, and as Ah 
toDE, ſoIFistol K, 4incqual reaſon, C D ſhall bero DE, asHly 

toFl, and AD to AC, x 


IK; theretore the'{ides aboy 
the equal angles C DE an{ 
A. PF HIK arc proportional, eve 
| {o<©the fides about the equl 
VY VT angles E and K are DTrPortte- 
D H I 

| FlroFH, and AC to Ay, 

as HFtoEG : Therefore 8 in equal reaſon, E A ſhall be ro AB, asKF 
to EG : Wherefore the ſides about the equal angles E A # and KFG! 
are proportional, and ſo of the others ; therefore ſceing thar the reQiline 
figures are equiangled,, and have the ſides about re equal angles pre. 


nal; becauſe of the equ:an2!e 
portiou1], they are alike , and alike deſcribed, Therctore , On a ven, ge, 


triangles ABEDand F kj 
Again, fEAistoAD, asFk 
Which was to be demonſtrated. 


PROP. 19. THEOR. 13. 
Like triangles ABE ul 
D DCF , are to-one another nu 


duplicate reaſon of thetr ſides if tk 
ſame reaſon. 
KW Conftruton 


Er the triangles ABE 
and D CF, have thear-! 
eles Band Cequal; alſoEandF, and as ABtoBE, foDCroCE: | 
ſay they arc to one another in a duplicate reaſon of their {ides of like reaſo 
BE and CF, or ABand DC,or AE andDF, thatisto ay, if yo! 
find the third proportional BG, the triangle A B E ſhall be to the criange 
DCF, as BEistoBG 3; ſeeing that by the tenth Definition of che Fit, 
Book , the reaſon double is ſuch, | 


Demonſtration 'S Et therefore BG be a third proportional , and let AG de 
joyned tot ; ſeeing thatas ABistoBE, ſo DC toCF; 

alternately, as ABſhallbeto DC, ſoBEtoCEF; butasBE to CF,b| 
CFroBG by Conſtruction : Therefore 2as ABto D C, ſoC Fro BG;| 
therefore ſeeing that the triangles AB Gand DC F have the ſides about! 
the equal angles Band C reciprocal , Þ they ſhall be equal to one another: 
Therefore as the triangle A BE fhallbe to the triangle DCF, fo© the | 
ſame triangle ABE ſhall be to the triangle A BG. Bur as. the triandl 
ABEistorthetriangle ABG, ſothe baſe BE tothe baſe BG , theyb& 
ing of the ſame heighr. Therefore as the triangle A B E is tothe triangle 
DCF, OBE isto B G, | 
Now ſceing that the three lines BE, CF, andB G, are continually! 
proportional , the reaſon of the firſt BE to the third BG, hall be faid > | 


th. 
_ — O_ 


u 


Jy 
D 


« 


| 


— 


1+ andasB CroC Dy,fo G Ho HI, &c. I ſay firſt of all that thoſe Poly- 


EE —... 


_— 
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0 be demonſtrated. 


CORROLLANTE 

Wheice it follows that if there be three 

lines proportional , 45 the friſt tothe third, 

(o the triangle deſcrited on the firſt, ſhall be to 

D the like tr1angle , and alike deſcribed on the 

([econd, eFc. nhich ts caſte to be cor.ceruved Ly 

this laſt figure , where the third proportional 

line BG being the quarter part of the baſe 

E BE; or elſe B k being quadrut le of the third 

| proportio.4l B G , the triangle A B E ts alſo 

quadruple of the triangle AB G , as appeares by the erghteeuth of the firſt, GI, 

IL, awdLE, being equal toBG ; and therefore alſo quairuple of the triangle 

DCF, 4 i ſhewn', and which is alſo manifeſt , the triangle A B E being d1uded 

joto four other triangles AMN, MBI, MIN, aud4I[ NE, each of which us 

__* to the triangle DCF, which is eaſte tobe underflood by theſe figures which 1 

thought good here to adde , to facilitate the ſence and meaning of this Propeſit-on » 

phich had need be well underſtood, to the end the next following and the others 
ifter, may be the better comprehended. 


PROP. 20. THEOR. 14. 

R Like Polygons divide 
0 ® F themſelves into an equal 
| & number of like triangles, 
VY and proportional to thetr 
D H 1 whole, andthe Polygons 
are the one to the other mn 

dupluate reaſon of their ſides of the ſame reaſon. 


[ * the Polygons be ABCDE and F G HI K, having the angles BAE 
and GE K equal, alſo the angles Band G, and fo following, and having 
| allo the fides proportional aboutthoſe angles; to wit,as ABtoB C,fo F G to 


/ 88s may be divided into an equal number of like triangles. 


Demorſtration FF Or from the angles Aand F, draw AC, AD, FH,and 
"I FI, tothe oppoſite angles C, D, H,and I, they ſhallbe di- 
vided into an equal number of trianglesz and foraſmuch as the angles B 
andG are put equal, and the (ides about them proportional z 2 the trian- 
gles ABC and EG H ſhall be cquiangled , having the angles BA C, 
GFH, BCA, andGHEF, oppoſite ro the equal Homologal fides; and 


* therefore ſhall have the ſides abour the equal angles proportioual , and 


he Jouble to the reaſon of BE the firſt, roC Frhefecond , Therefore al- 
vche triangle A BE ſhall beto the triangle DCF, in reaſon double of | 
he fide BE co the fide CF : Therefore, Like triangles, &c. Which was | 


{o ſhall be alike z by the ſame reaſon, thetriangles AEDand F KI ſhall 
4.) be 


—  — — 


—— 


| 


—__—. 


TD ———— 


f)12. 5- 


_ 
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be alike ; having the anglesE AD, KFI, ADE, and FI Kequal, ay 
furthermore, © ſeeing that as AC isro CB, foFHto HG, becauſe 
the ſimilirude of the triangles A BC andF GH: Bur as BCroCDfggy 
to HI, by ſuppoſition , by reaſon of the ſimilitude of the Polyzons d ingqy 
reaſon, as ACtoC D, ſoFHtoHI ; and foraſmuch as the angle BC 
is put equaltoG HI, bur the angle cut off BC A, is thewn to be equaly 
theangleGH F , the remainder AC D ſhall be equal co the reminds 
' F HI. Therefore ſeeing that the triangles A C D and F HI have the 
'gles ACDand F HIcqual, and the fides abour them proportional, tix 
| {hall be equianyled , and therefore alike; and fo of the others, if the 
were more. 

Secondly , I ſay that thetriangles are proportional to their whole, ty 
is to ſay , that cach of the triangles in one of the Polygons , hath ſuchr, 
ſon to its trianvle correſpondent inthe other Polygon, as the whole Polyy 


_— 


A 


| rothe whole Polyzon : Foraſmuch as the -rriangles' A B C and F GH x 


alike , they ſhall be to one another in double reaſon of their Homolgy 
ſides A Cand FH, and by the ſame diſcourſe the triangles A CD uy 
| FHI arc in reaſon double of the ſame fides A C and F H. Whereky 


- | asthertriangle ABC is tothe triangle F G H , ſo the triangle A CD 


be tothe triangle F HI; ſeeing chat che reaſon of che one and theother,j 
: | the duplicate reaſon of the fie 

AC to FH. Likewile itny! 

A. be concluded that the triangk! 

E ADE is to the triangleF[K, 

as the triangle ACD tk 

K triangle F H 1, and ſofolly. 
ing , if there were other tt; 
angles : Therefore the trim 

J gles of the ope-of- the Pal; 
4 gons ate proportional tothe 
triangles of the other ; in ſuck 
ſort as the trianglesof the one are aptecedents of the proportions , andtht 
triangles of the other conſequents. Now as one of rhe antecedents is toone 
| of the conſequents', f fo all the antecedents are to all che conſequens: 
| Therefaze as each of che triangles of one of the Poly::ons is to its corte 
| ſpondent triangle of the other Polygon, fo the whole Polygon ſhall 
{ to the whole Polygon : Therefore the triangles ſhall be proportional v 
| their whole. | 
is Laſtly , Iſay that the Polygons are to one another in a duplicate reakn) 
of their fides, of the ſame reaſon , that is to ſay , if to the Homologal ids, 
(for Example ABandFG,) there be found a third propottional y thit 
the Polygon ABCDE ſhall be to the Polygon FGHILK, as the live} 
ABthefirſt, isto third proportional found, For ſecing that as the ti 
Fic ABC istothe triangleF GH, fothe Polygon A BC DE, tothe 
igon FG HI K. Bur the triangle A BC is tothe trianvle F G H ina dupi- 


[ 


| catereaſon & of the {ide A B to the fide F G. Likewiſe h che Polygons ſhal 


be the one to the other in duplicate reaſon of the ſame ſides A*Band FG 
Therefore, The Polygons , &c. Which was co be demonſtrated. 


CIOROLLARIE. | 
From this Demonſtration it ts marifeſt that if there be three lines pro orion? 


45 the firſt ſhall be to the third , ſothe Polygon deſcribed onthe firſt , ſhall be "-e 
| p 
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a 
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i lite Polygon, and alike deſ cribed on the ſecond , or elſe the Polyzon deſcribed on the | 
; A | ſecond, all be to a like Polygon, and alike deſcribed oz the third, 4s the firſt is | 
c hl | # the third , which 1 evident , it hauing been demonſtrated that the Pelygon ts to the 
_ | Palyg07 , 45 the firſt A Bis to the third proportional 
aol | PROP. 21. THEOR, rs. | 
ink RefZune figures ABC and DEF , alike 19 ole and the | 
ne | ou : 1 <7 | 
| he | ſane rectiline foure GHI, Are ally alike to one another. | 
Wind þ| F | | 
» | 
J that &G | 
bres D 
lyem 2 
H ar 2 * 
0log! y % 
) and —_—— a— EL S, OLLeaecncme \ 
rehr B C H I E F 
ſhall Demonſtration Þ: Or ſecing.wtat the angles of ABC, are cqual to thoſe of | 
ler, aGHTI, becauſe of their fimilicude, and thole of DE Feo | a)r. def. 6. 
c lie WF thoſe of G H I; for the ſame caule , b che anglesof AB C, ſhall be equal |b) r. c.C. 
0B | tothe angles of DEF. 
anck Again, becauſe of the ſame {imilicude , the ſides of AB C are propor- 
FILE! tional tothoſeof G H 1; to wit, thoſe which are abour the equal angics ; 
0 tle WW! allothe fides of D E F are proportional to the ſides of G HI for the tame 
oy. cauſe, therefore © the {ides of A BC thall be alſo proportional to the ſides |c) rr. 5, 
r of DEF; towit, thoſe which environ equal angles. Therefore accord- o 
(14h ing to the Definirion 5 ABCandDEF ſhall be alike : Therefore » Recti- 
kt line figures, &c, VWhich was to be demonlitrated, 
) the] 
ſuck PROP. 22. THE OR. 16. | | 
d the k wen a | 
TX | If four r19Þt lines AB, CD, EF, and GH , are propor- | 
P timal, the reftulane figures ABI, CDK, EM and GO, 
lk alike , and alike deſcribed on them ſhall be proportional , and if 
| 1 bs 2» | | 
the reftilne figures alike , and alike deſeribed on ſuch.rigbt lanes 
4 Ml 47 Proportional, thoſe right lines fball be alſo proportuonal. 
that T ” by 
ie Rn L Kt 6 
ve þ- +ooorrf þ «+4 | 
y w. 7 -:.F 
pl; M_ 
6 N LN] 
6, JS 
A BO. Il FG HR $ 
Demonſtration Or 3 to AB and C D, find the third proportional P, and a) 11+ 6. 
as, roEF and GH, the third proportional Q : Þ In equal |) 22. 5. 
reaſon, as A B ſhall f oQ: AB is fo th 
th n,aS AB thallle oP, OEFroQ: Butas AB istoP, ſo the 


mes (1B 2) : redti- 


VI—_— "= —— — __—-  ———_— _—— — 
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\ C0.:0.6.. reciline figure © A BI is to the reiline figure CDK alike, and alike de. 
On fribed, by the ſame reaſon , asE F is toQ, ſo the reiline figure Ew, 
isrothe reQiline figure G O , therefore d as ABIisczoCDK, foEMisy 
G O. Which was propoſed. 
Secondly , Let the re&tiline figures ABI, CDK, EM, and G0), þ, 
| proportional ; I ſay that the four right lines AB, CD, E F,'and GH, ar 
proportional; towit, as ABto CD, ſoEFroGH. 


d) IT. 5+ 


ES SST Ss 4 


; : aa IOIITES | 
A. BO D E F& HR $ 

C) 12+ 6+. For to the three lines AB, CD, andE F, let © chere be tound a fourh: 

| proportional R $ , on which deſcribe the recline fizure RV , alike, ad 

f)21- 6- | alike poſited ro the rectiline figure EM, and therefore fro theredtilae 

' | figure GO; foraſmuch as AB isto CD, asEF isroKS : Likewile (y 


| hath been already ſhewn, ) as A BI ſhall be toC DK, foEM RV, 
butas ABItoOCDK, foEMtoGO: Therefore 8as EMtoRYV, of 


fe) - > toGO, htherefore RV and G O are equal, which being alike, and 
: alike poſired, of neceſity they ſhall be conſticured on the equal right ling 
i) 7. 5» |RSandGH:. Therefore ias E FſhallbetoRS, foE Fro GH; buEF 
k)11.5. | istoRS, as ABtoC D by ſuppoſition : Theretore k as A Bro CD, h 
6 |EFtoG H: Therefore, If four lines, 8&&c. Which was to be demonſtrard 
PROP. 23, THEOR. 17. | 
Av DP... Equangld Paralklyns 
| * ACandCF, arethe ou tit 


other 1m a reaſon compounded 
B ; Cl that of therr ſides , (that 8, 


re erIns, | BCyco, and of DC CH 


poten y is to ſay, if you take threelins 

"- - NE | I, K, and L, in ſuch fort as] may | 

"0 ; toK,asBCto CG, and K to L,5DC 

- toCE, the Parailelogram AC (ul 
be to the Parallelogram CF, as ItoL, which is the —_— com 

of ItoK, andof Kto L, by the fifth Definition of this Book, p 


Q\ 


Demonſtration For, Diſpoſe the Parallelozrams according to the equil | g! 

angles in the point*C, in Sch fortas BC and 'CG ml | tc 
make one only rightline , which being ſo, ſeeing that the angles BCD E 
andE'CG are equal, and E Cand CD ſhall alfo make one righe line | la 
as hath been ſhewn inthe fourteenth Propoſition ; prolong AD and F6| 
eo the point H, making the Parallelogram C H, and aſſume any right Pi 


_ ! _——D—_——_— — 


—_ 


—_—_ 
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| Definition of this Book : Ticrefore the reaſon of the Parallelogram AC 
0 the Parallelozram CF, is compounded of che ſame reaſons, There- 
fore , The Parallclograms , &Cc. VV hich was to bc demonſtrated, 


$SCHOLIUM 

| This Propoſitzon will be eaſily under- 
H ſtood by the arnexed figure , thus dius 
ded into equal parts , where the ſides 
BC 153,CG 95 and C E8, and 
individt,g GCHyBC, towit, g by 
3 , the quotzent will give 3, for the 
denominator or quaritity of the reaſon 
of CG to CB; aid diliding alſo 
CE>4DC 2, the quotient will grue 
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the reaſo;. of <. E toC D , which deno- 
mi-:ators 4 41d 3 , multiplyed the one by 

h the o:hrr,w1ill produce 12., for the reaſon 
if the Parallelogram C F , to the ParHelpgram CA; rthat.is toſay, that C F con 
teines C A 12 times, crelſe that A C ts the twelfth part of CF, as is manifeſt , as 
rel by the figure , as by the Demonſtration. 


PROP. 24 THEOR. 18. 
Ap ELD  Paralkhgrams GE and FH, 
: which are about the Diameter AC , 
of every Paralitlogram , are alike 
to thetrr whole BD, and alike to 
H one another. 


C e whole , foraſmuch as 
1 the angle A is common to the Parallelo- 
gramGE, and to thewhole BD ; and * rheexterior angle AE Iequalto 
the interior angle D , and the exterior angle AG I equal ro the interior an- 
gieB, and EI G the exterior angle,cquai to che interior angleI F By thatis 


eB D. 


4 » for th: denommator or quantity of 


% Demonſtration For they are equiangled to 
; t 


tolay, toBC D, equal to the fail l F B: Wherefore the Parallelogram. 
10g equiangled to B D, by the fame reaſon FH is equiangled to the 
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T2 and to BC, CG, andI, find a fourth proportional K ; alſo to the 

three right lines D C, CE; andK, the fourth proportional L : Foral- | 

muchas *BCistoCG, as ACroCH: Butas BCroCG, ſoltoK, as | 2) 1-6. 

hath been ſhewn ; likewiſe Þas ACtoCH, folto K. : b) 11.5; 
By the ſame reaſon it ſhall be ſhewn, thatas HCisto CF, foKisto Ly 

for as D CroCE, ſo<HCro CF: Therefore ſeeing that K is pur toL, | c) 1-6. | 

xDCto CE ; ſolikewile H C ſhallbero CF, as KroL ; Therctore din d) 22. 55 

equal reaſon , A C ſhallbetoCF, asIto L; but the reaſon of Ito L, is 

compounded of the realons of BCtoCG, and DCtroCE, by the fifth 


2) 39. Is 


Nowlet EGandF H have alſo the fides above.the equal angles pro- | 
Portional to. che fides of the whole B D : It ſhall be thus demonſtrated , 


ſeeing | —_— 
—_—_wareoy wormnr—— eng 
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— 
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b) 29. 1- | ſeeing Þ that the triangle AGTis equiangled to A#B C , and the triansle 
orCor.4-6.\ AE lIequiangled to the triangle ADC, as A Bſhall be roBC, ſo AG 
to GI, and o the ſides about the equal angles Band G ſhall be propor. 
c) 4-6, 4 F. D tional ; Again, <asBC roCA, loGl' ih 

ti 1 to I A : . Likewiſe, as CA ro CD, þ | 
d) 22-5. } Ly | IAto ITE: Therefore 4 in equal reaſon, 
; as BCroCD, ſo Gl'tolE; and there. 
ic fore the fides about the cqual angles BCD 
| *%. and GI Eare proportional. 
| | ” | It may be likewiſe ſhewn that the fidg 
<1 Fx abour the other equal angles are propori. 
2 onal ; Therefore by the firſt Definition of 
this Book, the Parallelogram E G hal! be 


ON. a A. — | phe HT 


B mas , ike to the whole Parallclogram BD, 
. and by the ſame reaſon , the Parallels 
ram FH aliketo the ſameBD; and therefore alto 2'ike ro one another: 


e) __ Ge Theretore, Parallelograms, &c, VV hich was to be demonſtrated, 


PROP. 25. PROBL. 7. 
| To deſcribe a rettiline figure K1B , alike ty a v1ven rett 
| ane figure ABC, the wbich may.be equal 16 another rettiln 


| | 

Do figure propoſed B. | | 

'P, K- 't 

i / 

| I 

|: 

| | IC 

| | | tt 
STO AO 


Corſlrufion FYN CB the (ide of the re&iline figure AB C,, (to which 
another ought to be made alike,) conititute © the Parallel-| WW | 
gram CE, inany angle whatſoever , equal co the refiline ABC and WW | r; 
BE make the Parallelogram BH, equal to B, having the anzle EG! | 
cqualtoBCF, and the lines C Band BG ſhall make one only right lines 
ABC, as by the 45th. Propoſition of the firſt Book. y | 
b) 13.6. | Now bfinde the mean proportional B K,berween C Band B G, on whict| | | B 
conſtitute the reGiline figure BI K, alike,/and alike poſited to the refiline 0 
I ſaytharBI K is equal to the other re&iline figure B, | 


a) 44,45-T+ 


| 

Demonſtration For ſecing that CB, BK, andBG, are proportional ol 3 
c) Cor. 19, C B< the firſt is ro B G the third, ſo the reiline figure; ro 
or20. 6. | thefirk CB, tothe reQiline fizure BIK, onthe ſecond B K; alike and [el 
d) 1.6. alike deſcribed z Bur4as CB to BG, fo the Parallelogram CE, to the A 
&) It. 5. '/ | Parallelozram BH, of the ſame height : Therefore © as CE to = , 4 T{. 


,k 


| _—_—__—_—_— 
m— _ FW Al 


_ —_ 7 


THT YTY 


by 


ts ern nn _ 
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ABCtoBI K; But fas CEro BH, ſo ABC toB: Foraſmuchas ABC 
and C Earecqual, and BH and B alſo'cqual : Theretore 84s ABC ro 
B loABCroBIK : Therefore ÞBand I BK ſhall be equal: Bur KIB 


| have deſcribed , &c. VV hich was to be done. 


PROP. 26, THEOR. 19; 
— If from a Parallhoram BD, 
| therebecut off a Parallelogram alike 
| o= I . 
tothe whole , and alike poſited BG , 
bavmg an angle E AG common with 
the wbole ; 1t doth- conſiſt. about one 
ard the ſame diameter AC, with 
D thc whole BD. 
Raw AFand CF, which lines if they make one right 
line, itiscvidenr that E G ſhall be about one and the 
| lamediametcr with B D. Bur it they make not a rightline, draw AC, the 
| diameter of the whole Parallelogram BD, cutting the fide E F in the 
| point H, by which point draw HI, parallel ro F G. Now foraſmuch as 
the Parallelograms B D and EI are about one and the ſame diameter 
AHC, *they ſhall be alike,andalike poſited ; Therefore bas B A to A D, 
bEAtoAI; butas BAw AD, foE Aistro AG; foraſmuch as BD and 
E Garealike by ſuppolition , and alike poſited : Therefore casE Aro Al, 
bEAtoAG, and therctore Aland A G ſhall be equal, the part to the 
wholewhich is abſurd : Theretore AF and FC do make one only right line; 
| thatis co ſay, the Parallelozrams BD and EF do confiit about one and 
| the lame diameter, Which was to be demonſtrated. 


| Now it it ſhould be ſaid that. the rizht line AHC doth cur the fide 
| FG, there would happen the ſame ablurdity. 


Demon ſtratzon 


PROP. .27. THEOR. 20. 


| Ofall Parallelograms applyed according to one and the ſame 
right hne AB, and being deficient by ſome Parallelogram figures, 
{ altke , and alike poſited to that which is deſeribed on the balfe 
BC; the preateſt is that which is applyed on the other balf , and 
aitte to the deficient. 


lvide the line A B into two equal parts in C, and on the half C B, con- 
OFhitute any Parallclogram whatſoever , as C E, whoſe diameter 
5 BD: Therefore if che Parallelozram A B EH be finiſhed, the Paral- 
lelogram A D conſtirmed on the half A C , ſhall be applyed according to 
AB, and wanting of the Parallelogram CE, and alike to the deficient 
[ay that the Parallelosram AD applyed to the halt AC, and _— 
defict- 


OT 


alike , and alike poſired ro ABC, by Conſtruction: Therefore, We 


a) 24. 6+ 
b) 1. def.6. 


C) I1+ 5» 


— 


+ 
——_}}__— 
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deficient of the Parallelogram CE , is the greareſt of all thoſe whig | 
are applyed according to the line AB, and deficient by like Parallel, | 4 
grams, and alike poſited ro C E. | if 
Demonſtration Þ Or having. aſſumed rhe point contingent G , in the diame. : 
| ter B D, by which point having drawn che right lines F G|| ; 
| and KG parallelroA Band BE , tne Parallelogram F K ſhall be applye4 ; 
a) 24-6. | according to A B, and wanting by the Parallelogram KI, © whichis alike ; 
: | | to CE, and alike poſited ; being about ge! r 

b) 43. 7- H 1D: FE and the ſame diameter wich CE. Bur bfyr. 
FY z*: much as the complements CG andGE| c 
arc equal , if you adde the common Pargl.| , 
| lclogramKI, Cland K E thall be equl; c 
c) 36. 1. But < CI isequalro CF, being on equ! , 
baſes AC and C Bb: Therefore CF and! 7 


A..:T KEſhallbealſocqual, and having added 
:\ .; thecommon partC G, the Parallcjogran 
A G,and the Gnomon L N ſhall be equl, 
Ma Therefore ſceing that CE is greater 
AC C K. B chan the Gnomon L N , (for it conteineth 
| q x the Parallelogram G D more than the 
d) 36.1. | Gnomon,) A D4equal to C E becaule of the equal baſes A CandC}, 
S:: ſhall be alſo greater than AG , by the ſame Parallelogram D G, Inlike / 
manner , it may be ſhewn that AD 1s greater than all other Parallels 
rams which are applyed according to AB, inſuch fort as the point G/ 
| between the points Band D ; thar is to ſay , which imployerh or oca-| Wl 4, 
pierh a line greater than the half A C bur have leſſer alcicude chan AD,| WM! 1 


provided that the deficients be alike ro CE, tþ 
SCHOLIUM. Il ifs 


Otherwiſe it may he demo:.ſtrated that AD u greater than A G , in this nu-| W| po 
&) 36. 1 | ers © The Parallelograms F D aud DI are equal, ſeeing that the baſes HD| WM tes 
and DE are equal : But DI is greater thaz G E , that ts to ſay , then the camylt | 
| ment CG , (which is equal toG E,) tythe Parallelogram D G : TherifaeF) De 
ſhall be alſo greater than C G , Ly the ſame parallelogram D G , and therefort «- ; 

ding the common C F,AD ſha! be greater than A G, by the ſame Parallelogram DG.| « 


E 

PROP. 28. PROBL- 8. AC 

To 4 2iven riobt line AB, to apply a parallelaoram AP " 
L 4 . wp! Pp / O / the 


equal to a rttfubire figure given C, wanting by @ parallelogii® Y for 
figure PB , wbich 1s alike to another groen parallelogranD, 
| but it behoveth that the gen rettiline figure to which an equd 
reetuline figure ought to be app.yed, be not preater than the 
which 33 appled to the half AF, of the grven tine , the deficits 
being alike to that which is applyed on the halfe , and to N31 
which ought to be deficient by a like parallelogram. | [4 


Con- 
i EET NES WHATS 


_ — 


A * ——— > — — — 
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— Nl | onfradtion hg line AB being divided irito twocqual partsin the point Ez | ,_ _. | 

| on tlie halt E B * deſcribe the Parallelogram E G alike, and | a) 18, 6: 
4: | glike poſited ro D, and fo finiſh the whole Parallelogram BH , Ifchen A 

| beequaltoC , being applyed to A B, deficient by the Parallelogram E G, 

E | hich is niade alike ro D, you bave your deſire, Bur if A F be greater than 
ne-'F | C, (for iroughr not co be lefle , ſeeing chat by the precedent Propolition ir 
Gl, (the greateſt of all che applyed ; che Deficiences being alike, you cannor 
ſed! ipply any one ro A B, equal co C,, bur rhey (hall all be lefſe ; Wherefore 
ike z4CLIDE hath added [buric behoverh that the given Reiline, &c.] 
| EGequal tothe ſamie , ſhall be alſo greater than C ; ler ir then be greater 
or. WyI, and conſticure K M alike, and alike poſited to D, ortoE G , bur 
E) equal cothe exceſleT, in ſuch ſorras EG beequaltoC, and to K M toze- 
| | ther; and therefore greater than K M : Thetetore ſeeing that as G Fro F E, 
a: W/GNKto KL, becauſe of their reſemblance, the ſides G F and FE (hall 
12 | W| bealſogrearer thanNKandKL for if they were equal co them , or leſſe, 
EG ſhould be likewiſe cqualcoN L , or leſſe , as appears. | 


t) Having therefore cut off FO and-F Q equal to KN and KL, and | 
| WF having made ric Parailelogram O Q , it ſhall be equal ro KM; and 
D\\ WW ike z and alike poſited thereto ; and therefore to E G ,, and Þb alſo b) 26.6. | 
about one and the ſame diameter with E G , which diameter 1s | 
BF; and having prolonged Q Þ and OP, the Parallelograni A P (hall 5M 

| ? deficient of P B, © which is alike, and alike |c) 24: - | 


teapplyed to rhe line A ; 
"-| WF! poſted toE G ; and therefore alſo ro' D : I ſay that AP is equal to the | 
Hh retiline C, x ? | ; 
xD TemonfirationF; Or 4 ſeeing that P G is equal to P Ez the complement to the | d) 36. r- | 


WF, _ , © complement, if you adde the common PB, .che Parallelo- 
DG. Fam BQ ſhall be equal to E Ry that is to ſay,to E S, whieh is equal to E R, 

| ebaſs AE and Eb being equal: Wherefore if to the equal parallelogram : 
AOandBQ, you adde the common part EP, AP hall be equal ro che . 
GnomanT V : But the Gnottion T V is equal to the reQiline C; (for teeing 
\Þ,| WF! thatthe Parallelogram EG is equal to C and NL together;if you rake away ' 


og QO and L.N,the Gnonmion T V ſhall remaine equal to C:) There- | ; 
ore | 


10 fore A Pſhall be alfo equal to the ſame C :' Therefore, Toa given right line | 
D, AB, &c, Which was to be done, ; 
qu I PROP. 29; PROBL. g. b | 
tell 1o a given right line AB, to apply a parallelogram AP. 
121 4wy ta given rettaline figure C, exceeding tbe ſame green line | | 


tht 


AB, by aparallelogram R Q.., alike to dhutber parallelogram 
Men D, | (C) Re S Con- 
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e) 36. r- 
f) 43-1- 


2) 39. 6. 


P I OmoRm—EI 
Conflrufior Ivide AB jhto two equal parts in E y and onthe halfeEz 
| deſcribe the Parallelogram E G alike ro D, and alike 
fired , then * make the ſquare H equal to the refiline figure C, a 
Parallelogram E G, bro which make the Parallelogram I L equal, hy / 
alikeroEG, andalike poſited; Wherefote I L ſhall be greater thanE G; | 
ſeeing that it is equal ro the ſquare H , which is made equa, roC, andy 
E G. cogethetz Theretote ſceing that becauſe of rhe {imilitude of MK | 


mentBN, A O ſhall bealſo equalto B N : Therefore a 


and EG, as MItoIK, foEFroFG, the ſides MI and 1 K ſhall be ah 
greater than EFand FG, forit I M andIK were cqual toE F and FG, 
ot lefſe , M K ſhould be equal ro E G, or lefle, as is manifeſt : Therefore 
having prolonged FE and FG, in ſuch fort, asFO and FN mayþy 
equal to] M and IK, and having finiſhed the Parallelogram ON, the 
fame ſhall bealike, and alike poſited roE G ; ſeeing that it is equal 
MK, and alike, andalike poſited ; VWheretore < ON andE G ate confi. 
ruted abour one and the ſamie diameter FP ; having prolonged A B ay 
GBtroQandR, andP Ountil they meet with AV, parallelto FO, 
the point V che Patalielozram AP ſhall be applyed to the line AB, & 
_— ir by the ParallelogramQR, which 4 1s alike ro EG, and there 
ore to D, 


RSS JOIN 2 : P.........x5 

A ro nnmeneoenes : I K; | | A 
« TIT ; PL: In | : ot) po 

V O KP 


peanfraieT] ſay then that AP is equaltothe re&iline figure C for <lecidg 
that AOandeE R are equal; and fE R is equal to the comphs 

Jding the common 
part O Q, AP ſhall beequalrothe Gnomon S T; but the ſaid Gnomonise- 
qual tothe reQiline C; (for ſeeing that M K,thart is to ſay O Nis equaltoC 
and EG together,if you rake away the common part EG,there will remiin 
the GnomonsS T, equalto C: ) Therefore AP ſhall be alſo equal to the 
_—_— figure C: Therefore, Toa given right line , &c. Which ws 
to one, 


PROP. 3o. PROBL. 10. 
| To dridea terminated right line propoſed A B , atcordiy 


to extream and meenreaſon in G. 


Conftrution | % Fa deſcribed on the propoſed right line AB the 
fquare A C, to the fide DA apply the rectangle DH) 
equal to theſquare A C, excceding D A bythe Parallelogram AH, alike 
to the ſame ſquare, in fuch ſore as A H ſhall be likewiſe a ſquare , conl- 
dering car a ſquare only is alike: to a ſquare : Bur ler I H divide 
A Bin the point G, I ſay tv AB is divided according to extream 4 
Pom realon, j 


B50 


_ I this 


es —__—____— 


—OF EUC 
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| IF ation QEcing that the retiline feureD H, and the ſquare A C, | | 
EZ — ON Sy » if you take away the cotlmen parc AI, F G | 
"' and GC will remain equal , the which having the angles AGH and | 
Ts 3G Icqual; to wit,right angles,Þ the ſide which are abour thoſe equal angles | b) 14-6: | 
: G | ſhall be reciprocal, ro wit I G, that is to ſay, AB 
Wl "I ...F" i1rscqual, is ro GH, thatisto ſay,to A G , equal | 
Mt | t : roGH, as AGistoG B: Wherefore the whole 
al; : AB being to the greateſt ſegment AG), as the 
p: oj : ſaid ſegment AG 1s to. the leſſer ſegment GB, 
A nn 'A AB is divided according to extream and mean 
k > : * reaſon, by the Definition. 
% 72 Þ ft A Otherwiſe, we may demonſtrate that AB is 
h 'F givided in the point G, accotding to extream 
«| In : ' and meanreaſon; ſceing thar there are three lines 
oy { i.e ned D Evens AB, AG, andGB, andthar the reftan- 
CG- ? gle GC conteined under the firſt A B, andthe | | 
- third GB, is equal to the ſquare of the mean | 
be AG; © thoſe lines ſhall be proportional , to wir, as A Brhe firſt ito AG |c) 19. 6. 
the ſecond ſo AG the ſecond ſhall be ro G B the third ; Theretore by | 
N the Definition, A Bis divided in the point G , according to extream | 
we and mean reaſon, | 
Yet othetwiſe , to finiſh the whole Problem; Ler4 AB be divided in d) 12.2 |} 
: the point G ; in ſuch ſort as the reangle conteined under the whole AB, 
and the ſezment G Bbeequal to the ſquare of che other ſegment AC : | 
\: IſgytharA Bis divided at G, according to mean and extream reaſon: | _ | 
n For <again, as before, AB, AG, and GB, ſhall be proportional, and |e) 14.6, {| 
; ſothe Propoſition manifeſt : Therefore , We have divided ; &6&, Which | 
was to be done, | 
: PROP. 31. THEOR, 31. 
ol In rettangled triangles, 
;b | is 
c 1ABC, the figure BD, 
. deſcribed on the fide BC, 
mp which ſubtendeth the right an- | 
R | 
ge BAC, equal tothe | | 
y two figures AF and Al, | 
alike and alike deſcribed on 
$ the ſides B A and AC, whub 
4, | | Fotem the r1pht angle BA C. 
ie | | Pr | 
ſ- | Demonſir ation | "hop having drawn the perpendicular AK, from the ol 
de | point Aon BC, as BC ſhall be to C A / fo |a)Cear. 8.6.) 
df | CA ſhall be to. C K +. Wherefore as B C the firſt, ro CK thethird, | 
1 | > the figure BD deſcribed on the firſt , ſhall be co the figure CH, |. 
th » and alike deſcribed on the ſecond , b and by converſion of reaſon,'| þ) Cor: t9, 
0 (E 2) - 6p). CE Gee, 
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Cc) 24+ 5» 


d)8. 6: 
e) Ig. 6. 


| B)I1.5, 


h) 24- 5+ 


A 24+ 5» 


f )19, 20.6- 


i)rg, 26- 5-| to the figure B Dthe fourth magnitude ; ſeeing i that they are all in 


as CKtroBC, ſothe figure C Hto the figure BD : In like manner as 
ſhall ſhew that as BKistoBC , ſo the figure BG isto the fizure Br), 
ſecing that the thrce lines BC, B A, and B K are proportional, 
Therefore ſceing that as C K the firſt magnirude, 1s ro B C the ſecong 
ſoC H rhe third, is ro B D the fourth, alſo as BK he fifth magniryge 
'istoBC the ſecond, ſo BG the fixth, is co BD rhe fourth: «c Ag 1, 
; firſt CK, with the fitch BK, ſhall be to the ſecond BC; fo thethind 
' C H, with the ſixth BG, ſhall be te B D the fourth, but CK the firlt, 
| and BK the fifth rogether, are equal to the ſecond BC : Thereforethe 
' third CH, and the ſixth BG rogether , ſhall be likewiſe equal to te 


| fourth B D, Which was propoled, 


Otherwile., 4 {ceing thar he 
triangle K A Cs alike to the ni. 
angle ABC, and that the ſides 

 BCand CAare Homologal, (lar 
as BC ro CA, in the triangle 
ABC,ſo ACto CK, intherii. 
angle A C K;) che triangleKAC 
ſhall be ro che criangle ABC j 
duplicate reaſon of C A to B(; 
Bur f the figure C H is to the 
fhi2ure BD), allo in a duplicar 
reaſon of C A to B C, There 
E TD fore & the triangle KAC ſhall 
be to the triangle ABC, s 


the figure C H to the figure BD , by the ſamereaſon it may be ſheyn 
that as the triangle K AB 1s to the triangle ABC, fo the figure BG is 
to the figure BD. 

Again, toraſmuch then as K A C the firſt magnitude, is ro ABC the 
ſecond, ſo C H the third is toB D the fourth. Alſoas K B A the fifth, w 
ABC the ſecond, ſoBG the fixth, to B D the fourth, has KAC the 
firſt, with K BA the fifth, ſhall be to the ſecond ABC; ſoCH tie 
third, and BG the (ixth together , ſhall be to the fourth BD. ButKAC 
and KBA, the firft and fifth rogether , are equal to the ſecond ABC: 
| Therefore CH and BG, the third and fixth rogethcr, ſhall be likewiſe 
| equairoBD the fourth, Which was propoſed. 
| Otherwiſe, As the ſquare of A C the firſt magnitude , is rothe ſquar 

of B C the ſecond magnitude, ſo the fizure CH the third magnitude, 


| = 


plicate reaſon of their fides A Cand BC; Likewiſe, as the ſquare ofAÞ 
the fifth magnirnde , is to the ſquare of B C the ſecond magnirude, lothe 
| figure BG the ſixth magnitude, is to the figure BD the fourch magni 
rude : Therefore * as the firſt magnitude with the fifth , to wit) the 
{quare of A C, with the ſquare of AB, fhallbeto the ſeconv, that i580 
| lay , tothe ſquare of BC, fo the third magnitude with the ſixth , towth 

the figure C H, with the figure BG , is to the fourth, ro wit to theb- 
gure BD: But the ſquares of AC and AB together , are equalto the 
_ of BC : Therefore the figures C H and B G together , ſhall be 
alſo equal to the figure BD. Which was propoſed : Therefore , Þ 
retangled triangles ; &c. Which was to be demonſtrated, 


pROP, 


———_— 


. | to rwo right angles; and © theretore B C and C E ſhall make one right 


-— oF EUCLIDE. 


| thatisroſay, to the whole angle ACE: Again, adding the common an- 


—_ a —— 


PROP. 3a. THEOR. 22. 

A | If two triar 
D gles ABC and 

DCE, nh 
have two ſides 
AB aud AC pro 
portional to two 

E ſides D C and 


B C 


/N ſuch fort. as thetr Hymologal /ides AB and DC, and AC 
aud DE may be alſo parallels , the otber ſides BC and CE of | 
theſe triangles ſball be placed in one and the ſame right line. 


Demorſtratz02 F{Or ſecing that A Band DC are Parallels, 2 the angle A 

ſhall be equal to the alternate angle A C D, and bythe 
ſamereaſoti , the angle D ſhall be equal to the ſame angle ACD: And 
therefore A and D thall be equal to one another ; foraſmuch then as rhe 
riandles ABC and D CE have the (ides about rhe equal angles A and 
Dproportional , they ſhall be equiangled, and ſhall have the angles B 
and DCE equal: Therefore adding the equal angles Aand ACD, the 
wo angles Band A ſhall be equal to the two angles DC E and A CD, 


de ACB, the twoangles ACE and A CB (hall be equal tothe three 
angles of the triangle AB C : Bur Þ theſe three angles are equal to two 
right angles: Theretore the rwo angles ACE and ACB hall be equal 


|to one another , foraſmuch as they are conſtututed at the 


line : Therefore , [f two triangles, &c. Which was to be demonſtrated, 


| PROP. 33. THEOR. 23. 

In equal circles ABC and EFG, the angles have the 
ſame reaſon to one another as the circumferents B C and F G, 
on which they inſiſt , whether they inſiſt being conſtituted at 
the Centers D and H , or at the crcumferences at A ind 
E; And alſo the Seftors BD C and FHG are the ſame 


Center 


DE, are diſpoſed (compounded) according to an angie A CD, | * 


a) 29, I. 


b) 32+ 1+ 


C) 14+ I. 


| 


= TI ds 


Demon- | Pet} 


=" I 
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Demorftra:i0 FFOr having drawn the right lines. BC andFG, a ap 
in the circles the line CI, equalroBC, and GK and 
KL, each equaltoF G, and draw the right lines I D, KH, and Ly: 
Then foraſmuch as BC and Clareequal, >thearches BM Cand CN] 
ſhall be likewiſe equal z and therofore © the angles BDC and Cp] 
are equal ; by the ſame reaſon, the arches FG, GK, and KL, and the 
anzles FHG , GHK, and K H L, are equal : Therefore the anple 
B D I ſhall be as much Multiplex of the angle BDC, as the arch 
BCI is Multiplex of the arch BC ; by the ſame reaſon , the aggle 


F 11 L ſhall be as much Multiplex of the angle FHG , as the arch 


FG Li is of the arch FG ; ſceing that the angles BDI and FHL 
are divided each into as many equal parts as the arches BIand FL, 
which they inſiſt : Therefore, it the arch B CI be cqual to the arch 
FGKL, 4 of neceſſity the angle BDI ihall be equal to the anzle F HI, 


and if the arch be greater than the arch, the angle ſhall be greater thaz| 


the angle , and if lefler, leſſer : VVherefore the arch B CI, an 
the angle B D I, equimultiplices of the firſt and third Magnitudes, 


=1þ | 


B C and B D C ſhall be together either greater , equal , or leſſe 
than the arch FGKT, and che angle F H L equimultiplices of 


| the ſecond Magnitude F G , and of the fourth FHG ; it _ 
| taken ſo as to anſwer one another : Wherctore < as the arch BCthe 
firſt Magnitude, is to thearch F G the ſecond Magnitude, ſo the ine 
BDCthe third Magnitude, to the anzle FHG rhe fourth Magnitude,| 


the ſame may be ſhewn of the anglesar the circumtcrence. 
Secondly , Ifay that as the circumference is ro the circumference, ſo 


the feQor 15 to the feftor « Conſtiture in the ſegments B C and C1, tle} 


angles BMC and CN I, which fſhall-be equal, inſiſting on the equl 
arches BAC and CBAI: Wherefore the ſegments BM C and CNI 
ſhall bealike; 8 and therefore equal to one another, being conſtituted 0 
the equal right lines B C and C 1: Therefore adding the triangles BDC 
and C DI, h which are likewiſe equal , the ſeftors B D Cand CD! 


| ſhall be made equal; whereforc the {eor B D F ſhall be as much Mult: 


plex of the ſetor BDC,asthearch B C l is of the arch B C : Likewilethe 
{c&or FH L ſhall be ſhewn to be as much Multiplex of the ſetor F HG: 
as the arch FG KL is of the arch FG; bur foraſmuch as if the 

B C be equal tothearch FGKL, alſo theſetor B DI is equal to the 
{ſe&or F HL, (as hath been ſhewn in the ſetors BDC and CDI) 


and if greater , greater , andif leſle, leſſe; therefore the archBCI 
t 
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the Setor B D 1, equimultiplices of the' firſt Magnitude BC, and of 
the third Magnitude B D C , ſhall be deficient rogether, of the arch 
EGKL, and of the ſetor FH L , equimultiplices of the ſecond Mag- 
nitudeE G , and of the fourth FH G, or together ſhall be equal, or ſhall 


exceed , if they be taken ſo as they an{wer-r0 one another : There- | 


tore i as the arch B C the firſt Magnitude, is to the arch FG, the ſecond 
Magnitude; ſo the ſetor BDC, the third Magnitude , to the ſeftor 
FH G the fourth Magnitude : Therefore , If ia equal Circles, &c. 
Which was to be demonſtrated. 


COROLLANIEIEKE 


It is manifeſt from this, that the Sefoy ts to the Srflor, 48s the angle us to the 
angle x for the reaſon of the one to the other , to mit, of the angle BD C , to the an- 
:FHG, and of the Seer BD C tothe Seflor FHG, tu the ſame 45 the rea- 
ſoaof the arch B C 19 the arch F G : Wherefore * they ſhall be the ſame tooke another, 


COROLLARIE. 1l. 


It wlikewiſe manifeſt , that as the angle at the Center « to foar right angles, 
lſo the arch which ſubtenas the ſame angle, is to the whole Circumferente , and 
contrarily , as four right angles are to the a-:gle which is at the Center , ſo the whole 
Corcumferexce us to the arch which ſubtends the [atd angle. 

Foy 45 the angle at the Center ts to 4 119ht __ at the Center , ſo the arch 
which ſubtends. the ſame angle, ts to a quarter of the Circumferente of the Civ- 


ce, or to the Guadrant which ſubtends the ſaid right angle : Wherefore as the | 


ongle at the Center , ſhall be m to the quadruple of the _ angle , that tc to ſay, 


to four right angles ;, ſo the arch ſubtended of the ſame angle , ſhall be te the __ | 
th 


drple of the ©uadrant , that w to ſay, to the whole Circumference , by what 
been demonſtrated in the two and twentieth Propoſition of the Fifth Book, whech 
vis firſt propoſed, © | 

Fordſmuch then 4s the angle at the Center # to four right angles, ſo the arch 
hich ſubtends that angle , 4s to the whole Circumference ;, by converſion of reaſon; 

16 faur right angles to the angle at the Center , ſs the whole Circumference ſhall 
=_ arch which ſubtends the ſaid angle at the Center. Which was tn the ſecond 
e propoſed. | ; 

But it may alſo be thus demonſtrated, " ſeeing that as the right angle &t the Cen- 
ter to the angle at the Center , ſo the Quadrant or fourth part of the Circumfe- 
rence, whichſubtends the ſame right angles to the arch which [brents the ſame angle 

« the Center not being 4 right angle. Likewiſe as the quadruple of the right angle,that 


Ktoſay, four right angles , ſhall be ts the angle at the Center, by what hath been ſhewn 
ts the two and twentieth Propoſition of the Fifth Book , ſo the quadruple of the . 
Quadrant , that is to ſay , the whole Circumference ſhall be to the arch which ſubtends 


the ſame angle.” Which was propoſed. 


—  ——— — 
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The End of the Sixth Element of EUCLIDE. 
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THE 


SEVEN TH ELEMENT] 


EUCLIDE. 


THE ARGUMENT. 

Iltherto, Exclide hath treated of the firſt 
part of Geometry, to wit , of that which 
concerneth Planes; there remaines the 
other part which treats of Solids, but 
firſt of all it hath been fonnd neceſ{ary 
to treat of Lincs commenſurable and in- 
commenſurable, for as much as the know- 
ledge of theſe Lines 1s requilite for the 
explication and demonſtration of the proprieties of divers $0- 


\l 


3 i 


lid Bodies , and principally of thoſe which are named Regu- 


lars; forthat, without the knowledge of thoſe Lines the 
tract of Solids would be imperfe& z Moreover, without thole 
Linzs, divers ſides , as well Planes as Solids (if you will re- 
duce Geometry to ule and praftice) cannot be expreſſed or 
underſtood, for divers of the fides are thoſe Lines which the 
Greeks call 2/>y0,, that is to ſay, irrational, if they be not ir- 
rational, they are incommenſurable in length amongſt them- 
elves, and therefore are not exprefled by Numbers. | 
Now ſeeing that the explication and underſtanding of 
thoſe Lines , is as it were wrapped up, and joyned with Num- 
bers,in ſuch ſort as without them they cannot be known , it 


bfound needful in the firſt place to treat of Numbers; W here- 


A a fore, 


aa 


| 
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Pers they may ſerve in Geometry , to the end that inthe Tenth 


| om is to ſay, if you take as many unitics as you pleaſe together, the 


4 
Re, A 


fore, in this ſeventh,and the two following Books, Exclide un. 
foldeth the affeGions and proprieties of Numbers, in as much 


Book he may make the Demonſtrations of Lines commenſy. 


rable and incommenſurable, more amply, and with greater fz. 
cility. 


er ere IR 


1 UNITY isthat according to which every thing, of thf 


which are, 1s ſaid tobe one. | 


RP Eginnng then,according to his Cuſtome, by the Principles , he defineh 
firſt of all Uniry : For according to unity we uſe to call one body, 
one body: one animal, one animal : one ſtone, one ſtone : and ſo of other 
things. And finally , Unity receiverth no diviſion in Numbers , even as J 


point tn Magnitudes. 


[2 NUMBER, is « Multitude compoſed of Umittes, 


colleion of them ſhall be called number , from whence ir is manifel, 
that in every number there are ſo many parts, as there are unites that 
make it: Soas unity is part of each number named by the ſame numberdt 
which itisa part, asthe number 8, compounded of 8 unites , dividethit 
ſelt into ſo many parts, to wit in 8 unites, each of them being ſaid tobe 
the 8*h, partof tie number 8, &c. from whence it follows, that all the 
numbers are commen(urable amongſt themſelves , ſeeing they are allmez- 
{ured by one and chc ſame meaſure, to wit,by unity, as 1s efore ſaid, which 
cannot agree with all Magnirudes, as ſhall be ſhewn inthe Tenth Book, 


3 A Numberisa part of another number; the leſſer of the grts 


ter, wben the leſſer doth meaſure the greater. 
T His Definition reſembles that of the 5th, Book , by which Euclzde def- 


nerh the part of a quantity continued , for asthere , ſo here, hedet- 
neth the aliquot part , whichis ſaid exa@ly ro meaſure his whole. As6 
ſaid robe part of 18, foraſmuch as 6 meaſureth 18 exaQly , and leaves 
remainder , in like manner, each of theſe nnmbers 3, 4, 6, 8, is a part of 576. 
Seeing that each of them doe meaſure it exactly, = every part taketh lis 
name from the number by which ic meaſureth another. As 6 is ſaid to 
the ſeventh part of 4+ , becauſe 6 meaſureth 42 by 7, that is to ſay, 150 
teined 1n 42,.7 times exaGtly, and fo of the reſt. 


4 bi 


— 


& 
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4 But anumber is ſaidto be parts of another greater number, 
when the leſſer doth not meaſure the greater. : 


F 4 is not ſaid tobe part of 6, foras muchas 4 rhe leſſer number doth 
A not meaſure 6 preciſely , bu: (hall be called che two parts of 6, ro wit +, 
ind 5 ſhall be called parrs of 18, to wir+; for as much as unity which is 
their common meaſure, is conteined 5 timesin5,and 18 times in 18. 


5 Anumber is ſad to be Multplex of anutber leſſer number , 
when the leſſer doth meaſure the oreater. 


Venasa number which doth preciſcly meaſure a greater number, is 
{aid ro be part of that greater number; ſo alſo the greater number which 


number , is not ſaid ro be a part bur parts of the greater number , alſo rhe 
ercater ſhall not be ſaid ro be Multiplex of the lefler number by which it is 
not meaſured , as 4 isa part of 24. Seeing that 4 doth meaſure 2 4 preciſe- 
ly, and in like manner, 24 is ſaid to be Mulriplex of 4, for that itis meaſu- 
redof 4, and 39 is Multiplex of 6 , foraſmuch as 6 doth meaſure zo, &c. 


6 An even number 15s. that which may be drvided in two equal 


parts. 


$ allthe following numbers 4, 10, 40, 100, 1000 , are ſaid tobe even 
numbers, fora\much as each of them may be divided in two equal parts, 
whercot their halves arc 2, 5, 20, 50, 50O, 


7 But anodde number is that which cannot be droided into two 
equal parts,or which differs from an even number by an unite. 


A $alltheſenumbers 5, 11, 15, 37, 101, are called odde numbers, becauſe 
A they cannot be divided in two equal parts , or becauſe they differ by 
unity from the even numbers 4, 10, 14, 36, 100, &c, 


$ A number evenly even, is that which an even number doth 


meaſure by an even number. 


S 32isſaidto be evenly even , becauſe $ an even number doth meaſure 
tby 4, which is alſo an even number, 24s alſo ſaid to be evenly c- 
ven; ſeeing that 4 an even number doth meaſure itby 6, alſoaneven num- 


ry Kc, 
9 Anunber evenly ode; 1s that which an even number doth mea- 


ſure by an odde number. 


Hatisto ay , tharif aneven number meaſure aneven number by an 
oddermumber , the nnmber meaſured G_ be called evenly odde. As 
HED EL... 305 


is meaſuredby the leſſer number , is ſaid to be Multiplex of che lefler num- | 
ber , and ſo alſo, as a number which doth not exa&tly meaſure a greater |: 
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| as theſe numbers 2,3,5,7, 1113, 175 195 23» 293 31, &c. for onely unity 


[ lows,that all the Prime numbers ſave onely the Binary are odde, the Binary 


30, which 2 aneven number doth meaſure by 15 an odde number, and 6 5 
even number doth mcafure the ſame 30 by 5, an odde number, &c, 


10 But anumber oddely ode, 1s that which an odde number dyth. 


meaſure by an odde number. 


A $ 45, which is meaſured of 9 an odde number, by 5 alſo an odde nun. 
berzis ſaid robe a number oddely odde, and alſo 15 which is meaſy. 
red of 5 by 3 ,and theſe 9,21,25, 27, 33, 35 » &c. are aid to be oddely 
odde nnmbers. | 


11 A PrimeorFirſt number,ts that which oniy unity doth meaſure 


T Hat is to ſay , that if a number cannot be meaſured by any other nun. 
ber, but onely by unity , ſo as it cannot be ſaid tobe evenly even, 
evenly odde, or unevenly odde;that number ſhall be called a Prime number, 


mea\ſureth them. 


12 Numbers, Prumes to one another , are thoſe which bave mth 
wity for their common meaſure. 
—_— is to ſay, that it rwo or more numbers are __ and that there! 
cannot be found any number which doth pretiſcly meaſure cachd 
chem , fave onely unity , thoſe numbers are ſaid to be Prifnes among{ 
themſelves, as 15 and 8, or 3 and 5, are Primes amongſt rhemſelves, fora: 
mach as there is onely unity chat may be a common mcaſure to them, 


13 ACompound number,ts that wbich ſome number may mean. 


He Geometricians do call thar a Compound number which ſomes 
cher number doth meaſure beſides unity, as 15, which is meaſuredy| 
5 and 3. Now it is manifeſt char all even numbers excepting onely the B- 
nary, are Compound numbers, being all meaſured by 2, trom whence it fol 


being rhe firſt of even numbers. 


1.4 But numbers compounded amongſt themſelves, are thoſe whil 


are meaſtred by ſome number, as their common meaſure. 


T Wo or more numbers, which are meaſured by ſome number beſides 

niry, as by their common meaſure , are ſaid to be compounded amongt 
themſelves, although that cach be not compounded of himſelf, As 15 and 
24, are compounded #nongſt themſelves , tor as much as 3 doth meaſure 
both, as their commorf gneaſure : alſo 7,21, and 35 are compounded + 


| 
| 


mongſt themſelves , for the firſt of them doth meaſure it (elf , and the two 
others, alrhough ir be a Prime of it ſelf. 


15 4 


_—_—__———__— 


——__— 


|Parallelepipedon,as ſhall be explained in the 
11h, Book, whoſe three dimenſions are ex- 
Preſſed by.the three numbers which are 
ultiplied in one another ; For if you mul- 
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ER au wth : p . , , %. 
15 Amnunberts ſaid to multiply another number , when there is 


p! duced another number, which ts compounded 05 many tIMES 


of the Mul tiplicator 118 there are unites inthe Multiplicand. 


$ 6 thall be ſaid ro multiply 8, when 8 ſhall be compounded as often 
A times as there are unites 1n the Multiplicator 6 , to wit, fix times, and 
tha: there ſhall be produced anothernumber,to wit 48,alſoby changes ſhall 


nites in 8, and that ir make the ſame 48, even ſo a number ſhall be ſaid to 
te produced of ewo numbers , by multiplying the one in the other, as 63 of 


7and 9, &C. 


16 But when two numbers multiplying one anot ber ave produce 
a number ,the number produced ſhall be called a Plame,and the 


numbers wbich maltipiy one anonber (ball be ſard to be ſides of 


the P lane. 


| AG number produced by the mutual Multiplication of two numbers is 
called a Plaine, toralmuch as his unites being diſpoſed in length and 
breadth doe reprefent a retangle Paralle- 
logram , whoſe ſides are the two numbers 


mulciplying one another , as hath been ſaid ©. 0: 0: RY 
inthe ſecond Book , as 24 the product of 4 © © © © © © 
by6, is ſaid to be a Plaine number, whoſe * g, g @ @ © © 
ſides are 4and 6 3 Seeing that their unites | 
diſpoſed in length and breadth doe repreſent © © 0 0 © 0 
arctangled Parallelogram. 6 


17 When three numbers multiplying one another due produce 2 
number , the number produced ſball becalled a Sohd,and the 


wmbers phich multiply one another (ball be called the ſides of 
the Sulid. . 


F Oralmuch as theſe chree numbers 2, 3,4, multiplying one another pro- 
& duce 24, for 2 by three producerh 6 , and 6 by 4 producerh 24 , other- 
wiſe 2 by 4 makes $, and 8 by 3 makes 24, 
thatnumber 24 (hall be called a Solid y and 
the numbers 243,4-arc the ſides; for as much 
as theunites dil; poſed in length, breadth and 
depth, doe repreſcnt a Solid figure, called 


| Uply 2 by 4 » you ſhall have 8 for the number of the Baſe BG of the Solid 


AGwhoſe length is 4 unites,and breadrh 2 ; andif this Baſe be A | 
| Y 


be ſaid ro multiply 6, if you rake 6 eight times,ro wit, as often as there are u- | 


FE 
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by 3, the whole number of the Solid, to wit 24, will be produced, beiy [- 

| three uuites high, &c. | | " 

18 A Square number is that wbich us equally equal, or whiþ 8 

is conteined under tioo equal uumbers. F* 


This Plaine number,which is equally equal,rhar is to ſay,zwhoſe units) MM chi 
diſpoſed in length and breadth , doe reſemble a rectangle Parallelogran, M|of 
whoſe Length and Breadth are equal , any MW av 


Y He is to ſay,produced of two equal numbers multiplied by one another |M/hi 


© © © © © in ſuch ſortas all the _ _ equal, or thats! M| as 

produced of two equal numbers, and therefore! MW far 

tld nth is conteined under chem, is called a {quare, x W|pr 

5 @ © © © © 25,conteincdunder 5 and 5that is r0 {ayzis pre| | co! 

| duced by the mutual multiplication of ther Mi bu 

| © © @ © ® 44 - dl [þ 

fives the one by rhe other , for his unites being Min! 

©: © @ & © ranged intorm of a Plaine, doth repreſen Mi54 

5 peric& Square, having five unites on each ſid, MW as 

and therefore equally equal ; Bur either of the: cot 

| ſides of the Multiplication of which it is produced, 1s called the root of the| i anc 

| yquare, | nl 

| | | _ 

Ig AC ube mimber 1s that which is equally equal equally , n 2 

which is contemed under three equal numbers. j 

Y ene is to ſay, producedof three equal numbers multiplied by one as/ | an 

ther. | fir 
| He calls this Solid a Cube , which is equally _ equally, that istoſay, 
whoſe unites diſpoſed in length, breadth,and deprh, doe repreſent a Geowe 
cal Cube, in ſuch ſort as that all his Dimes 


ſions, to wit, length, breadth and heights 
| depth, are equal; or which is producedit 
| three equal numbers, as 27 , whichisct 


foy 
cor 
boi 
ona 
| teined under theſe three numbers 3, 33k w 
fir( 
and 
te | 
the 


| three times 3 makes $5, and three times , 
| - makes 27, for all his unites ranked in formd 
a Solid doe repreſent a Geometrical Cute 
having 3 in every Dimenſion, andeachd 
theſe three numbers is by the Geometric1ans called the Side of the Cubeand 


| of divers Arichmerticians the Cubick Root. = 

. . J 

| 20 Numbers are proportional, when the firſt is as mul ** 
Multiplex of the ſecond,or the ſame part or parts thereiftMQji 

| ; tbe third tsof thefourth. | B 


| Of elſe when the firſt doth contein as many times the ſecond, andoit! 
and above one and the ſame part or parts thereof , that the third 


contein of the fourth. - | tion; 
Totheend you may the better comprehend all the numbers proportion N 
ARS +: —_ = 


ore! 
dotd 


|orthe ſame parts , you may conclude that rhoſe nnmbers are proportional. 


jondl! tional, 
ar) 
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_— . . . . 
[in all the kinds of proportion of incquality , (asall the unequal numbers 
are) we have added theſe words, as well becauſe you may underſtand 
what Euclide ſaith hereon , as allo to render this Definition more plain and 
intelligible ; (or elſe, when the firſt conteinerh as many times the ſecond, 
and over and above one and the ſame part or parts thereof , as the third 
Joth of the fourth. ) For the vulgar definition of Eucl:de, (which Claugys 
thinks ro be corrupted) comprehenderh onely che numbers proportional jn 
the proportion multiplex and ſ{ub-multiplex ; and tie other proportions 
of leſſer inequality. For in the proportion Multiplex , there are four 
numbers proportional » when che tir(t is fo much Multip!ex of the ſecond, 
25the thirds of che fourch , and in the fub-mulciplex when the firit is the 
ame parr of the ſecond , thar the third is of the tourth 5, and in the other 
proportions of leſſer inequality , when the firſt is the ſame parts of the le- 
cond that the third is of the fourth , as the Definition of Eu:li4e will have ir, 
but by chat it cannot be compreiended, which are the numbers proportional 
in reaſon Super-particular,Super-partient; Multiply Super-parcicular and Multiply 
Sper-partient;forin all theſe the firſt number is not ſoMultiplex of the ſecond, | 
a5 the third is of the fourth , nor the ſame parc or parts ; but the firſt 
conteins the ſecond, and the third the fourth equally , ro wit, once or more, 
and over andabove one and the ſame part thereot , or ſame parts, as is ma- 
nifeſt by Definition the 4*Þ, of che Fitch Book. 
Wheretore theſe numbers 12, 4 95 3, are proporiional, the firſt being 
ſo Multiplex of the ſecond, as the third 1s of che fourth, to wit Triple, For 4 
is ſuch a part of 12, (co wit one third) as 31s of 9: Againe, 6, 8, $6, 12 , are 
;roportional , foraſmuch as 6 is the ſame parts of 8, as 9 isof 12, to wit, 
the three quarters; Laſtly, 7, 6, 14, 12, and 754 14, 8, and 11,5, 22, 10 
and 12,524, 10, are numbers proportional, for as in the firſt example, the 
firſt number conteins once the {econd, and the third conteins once the 
fourth , and over and above, 4 part, andin the ſecond example, the firſt 
conteins once” the ſecond, and the third the fourth , and overand above } 
pars inthe third example twice, and: part, andin the laſt examplethe 
conteins twice the ſecond, and the third the fourch , and over and a- 
bore? parts, for otherwiſe the numbers ſhould not be in any kind proporti- 
onal: Therefore, whenſoever 4 numbers are put proportional, you muſt ac- 
| cord that if the greater numbers are compared to the leſler , the firſt and 
| the hirdſhall be equi-multiplices of the ſecond and the fourth . or clſe the 
| firſt andthe chird ſhall equally contein the ſecond and the fourth , and over 
| and above the ſame parc or parts, and contrariwiſe, it the firſt and the third 
be put equi-mulciplices, or elſerhat the firſt be ſaid rocontein ſo many times 
| ſecond , as the third doth contein the fourth , and over and above the 
lame partor parts , you may gather that the numbers are proportional , as 
[if you compare the leſſer with the greater , and that they are ſaid ro have 
| the ſame proportion , you mult conteſle tha the firſt is the ſame part of the 
ſecond , asthe third is of rhe fourth, or the ſame parts, and contrariwiſe, 
if the firſt be pur the ſame part of the ſecondas the thirdis ot the fourth , 


| 


But Ewide defineth onely thoſe riumbers proportional there, which have 
tte ſame proportion of inequality : For if there be queſtion of the proporti- 
Morrealon of equality , it is manifeſt that the firſt ought ro be equal to che 
econd, and the third to the fourth,to the end they may be ſaid to be propor- 


Now from this Definition may be gathered manifeſtly that the equal 
num- 
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numbers have the ſame reaſon to one and the ſame,and contrariwile one ang 
the ſame to the cqual , alſo that the numbers which have the ſame reafyy 
ro ofie and the ſame, or to which one and the ſame number hath rhe ſang 
reaſon, arc equal. we: | 

For ſeeing that equal numbers are equi-multtplices , or the ſame part, 
or the ſame parts;alſo ſeeing that one and the ſamenumber is equi-mulriply 
of the equal numbers,or the ſame parr or parts, or conteineth them equally, 
and over & above the ſame parrt,or the ſame parrs of themyit is manifeſtthy; 
equal numbers have the ſame reaſon to one and the lame » Or one and the 
ſame roequal numbers according to this Definition. Againe , foraſmuchg 
the numbers which have theſame reaſon to one and the ſame,are equi-mu. 
tiplices thereof, or of the ſame part or parts, or doth equally contein it,and 
over and above the ſame part or parts thereof : And a number which hah, 
the ſame reaſon to certain other numbers is equi-multiplex of them,or ofthe 
ſame part or parts , or conteincth it equally , and over and above the ſame 
| partor parts thereof; according to this Definition , ir is manifeſt that the 
numbers wiich have the ſame reaſon to one, or to which one and the ſame 
harh the ſame reaſon, are equal amongſt themſelves. | 

In like manner , it may be ſaid that there is greater reaſon of apreate 
number to one and the ſame, then of a leſſer, and contrariwiſe, one and th 
ſame hath greater reaſon to a leſſer, then to a greater number , alſo tha! 
number that hath the greateſt reaſon toone and the ſame, is the great; 
number , and tharnumber to which one and the ſame hath the greateſtre. 
ſon is the leſſer number ; which things arecaſie, it chis Definition be wel 
underſtood, | 

Clavins ſaith here, that this Definition agreeth alſo in broken number, 
whether there be whole numbers joyned with them or not : For Exampl 
cheſe four numbers are proportional, 4, 4, +, 2, the fizſt being ſo Multiple 
of the ſecoud, as the third is of the fourth , to wit, double, which willap 
pear , if you reduce the two firſt into the ſame Denomination , towitt 
and;z, and che two laſt ro; and; in like manner theſe four are proportiv 
nal 2}, 4 ,3, 142.4, ſeeing rhat the firſt is ſuch a part of the ſecond, astit 
third is of the fourth , ro wit, the half , which is manifeſt, reducing then 
into one Denomination, to wit, to '?, 3, and+, *7, inwhich Claus 15 mud 
miſtaken , in not conſidering that ro ſpeak roperly , there are no broke! 
numbers or FraQions , Unity being indiviſib e, according to Euclide, and 
the Fraftion making it ſelf in the thing numbred, and not in the Number, 
ro wit,when you divide any whole number into other equal parts, and d 
another name , which parts being applyed to numbers, or the number? 
nm rothem , they are then abſolure numbers, that is to ſay, wholenutN 

ers, as in the Examples above, where he ſaith, that £ are double to in 
tmuſt underſtand thar theſe numbers 6 and 3 , are taken abſolutely , and # 
whole numbers , without regarding the name, for you ought onely toco 
pare the number to the number, without comparing the name to the name, 
thatis to ſay, tro the Denominator, and ſo you ought to underſtand as touct 
ing the reſt ; for choſe things thus reduced are no more Fractions ; St* 
ing that FraGtions are ſo called onelyin compariſon to their whole, ſo 
ded intoparts of another name : bur theſe parts applyed ro numbers * 


| 
| 


whole numbers, and fo Exclide doth underſtand. 


21 Plat 
| 


a 
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21 Like Plame numbers and like Solid numbers , are ſuch as 


have thetr ſides proportional. 


O the end that a Plaine number may reſemble another Plaine number, 
Ti is not neceflary that two fides of the one, (which you pleale,) be pro- 
rtional to two ſidesof the other, (w .ich you pleaſe alfo ; ) bur it ſufficerh 
that the one hath two ſides , (which fo ever they be) proportional to any 
ao ſides of the other , as the Plaine numbers 24 and 6 are alike, foral- 
much as the {ides of that of 6 and 4, are proportional to the ſides of the o- 
ther of 3 and 2, although that the other ſides of the firſt $ and z, or 12 and 
2,are not proportional tothat of z and 2. 

In like manner;it is not requiſite that to the end that two Solid numbers 
bealike, that three of the f1des of the one (which you pleaſe) be propor- 
tional to three of the other , (which you alfo pleaſe) bur ir ſufficeth char 
three ſides be proportional to any three f{ides, tor ſo theyare reduced into 
a Solid forme, according to their unites, and their Lengths, Breadrhs, 
and Heighths, ſhall be proportional, as the Soli{ numbers 192 and 24 are 
alike, the ſides of the one 8, 6, 4 , being proportional to the (ides of the 
other, 4» 3» 2» alchough the orher ſides ot the firſt, 12,8, 2, or 16,4, 3, are 
not proportional to the ſides of the other, 4, 3 2, &c. 


22 A perfett number, 1 that which is equal to all hus aliquot 


par LS. 


| Heme is toſay, ſuch a number to which his parts being put together are 
equal, (to wit all his aliquot parts, ) and that number 1s called by the 
Mathemaricians a perte& number , as 6, 28, 496, for the firſt conteineth 
theſe three aliquot parts 1, 2, 3z which together doe make 6, all theſe of 
the ſecond axe 1, 2, 4 7, 14, Whoſe ſumme do make 28 , and thoſe of the 
third 1, 2, 45 $8, 16, 315 62» 124, 148, all which being added rogether do 
make 496, &c, 

And if all the aliquot parts of a number taken together be greater then 
It, it ſhall be called abundaar, if leſſer, deficient. 

Whenceirappearesthar this word part , is taken by Euclide onely for an 
aliquot part, for otherwiſe every number ſhould be a perfe& number, every 
number being equal to all his parts, it each lefler number may be ſaid to be 
parts of a greater, whether it meaſure it or nor. 


To theſe Definitions of EUCL1iDE we ſhall 


adde theſe which follow , according 


to lome Interpreters. 


23 Anunber is ſaid to meaſure a number by that number , which 


multiplying or being multiplied , produceth the ſame number. 


A S 4 ſhall be (aidto meaſure » 2 by 3, foraſmuch as 4 mukiplied by 3 
me Producerh 1 2; again, 3 ſhall be ſaid to meaſure the ſame 12 by 4,{eeing 
__j 4 multiplying ;z produceth I2,&c. B b Fw 24 Pro- 


Rn 


a 
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| 24 Proportion or Reaſon of numbers is an habitude of oe 
number to another, according to what the one is Multiplexyf| 
the other, or part or parts, or elſe conteineth it once, or diver;| | \ 


times, and over and above a cetaine part or parts theredf. 


$ if you compare 20, with 4 according to what 20 is Multiplex of 4, tg 

wit, quintuple , this compariſon or habirude ſhall be called reaſon, a;| Þ |! 
hath been ſaid in the third Definition of the 5 th, Book , where Euclide hath 
ſpoken of Reaſon in general. 


25 Two numbers are ſaid to be terms or Roots of a proportm. Þ ? 
to which three cannot be found two leſſe numbers, mn the ſane 


reaſon or proportion. | 
26 When three numbers are proportional , the firſtis ſad Þ 3 
have to the third , the double reaſon of that of the firſt ts th 
ſecond : andwben there are four , the firſtis ſaid to bewth' 
fourth in triple reaſon of the firſt to the ſecond, andſo mm 
and the ſame order , one over and above , until the proportm\þ 
be fimſbed, 
27 If there be ſo many numbers as you pleaſe in order , then 
ſon of the firſt to the laſt, 15 ſard tobe compoſed of the red 
of the ſecond to the third, and of the third ts the fourth, al 
ſo morder until the proportion be fimſbed. | of 
SR HER —|; 
PEIITIONS. I's 
It is required to be granted. |! 
1 That it s poſſible to take numbers equal or Multiple [7 
any number gwen. | 
| 2 That 1t 15 poſdble to take a greater number then any gu" 
munber. 


: | 
A Erhough that number cannot be infinitely diminiſhed , but com®' 
to unity indiviſible , it may nevertheleſle be augmented infinitely | 


CO —_—_ 


A —— 
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14 Numbers,of which one and the ſame number or equal numbers, 


6 Every number meaſareth it ſelſe by unity. 


[7 Tf anumber multiplying a number , produce another number, 


—_— 


187 


the coptinual addition of unity , therefore any number being propoſed , a 
ater may be found, ro wit, that which is produced by the addition of a 
anite» or of divers unites to the number given. | 


COMMON SENTENCES. 


1 Numbers equi-multiplices of equal numbers , or of one and 
the ſame number are equal to one another. 


2 Numbers of wbich one and the ſame number 15 equi-multt- 
plex, or of which equal numbers are equi-multiplices , are 
| equalone to another. | 


'3 Nunbers that are the ſame part, or the ſame parts of equa! 
numbers , or of one and the ſame number are equal to one 
another. 


are the ſame part, or the ſame parts, are equal to one anotber. 


F Unty meaſureth every number, by the unites that are therem, 
that 1s to ſay, by the ſame number. 


Fo: the unite being taken ſo many times as there are unites in the number 
propoſed , doth conſtitute rhe ſame number , and therefore ir is meaſu- 
7 by the unites that ate thetein , that is to ſay, by the ſame number made 
ot his unites, 


Q=<ig that every number once taken is equal to itſelf , ic is manifeſt that 
every number meaſureth it ſelf by unity. 


the Multiphcand (ball meaſure the product by the Multipli= 
eator :. but the Multiphcator ball meaſure the ſame by the 
Multphcand, 

Fo: let B multiplying A produce C, 1 ſay, that A meaſureth C by B, and 


ws — "EE 


Bmeaſureth the ſame C by Aztor(as by the x 5Defin. ſeeing that B being 
"4 as | 
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as many times compounded , as there are 
unites in A,doth make C : it is manifeſt that A....4B... 
B doth meaſure C by A, andby the ſame C............ I2 
reaſon, A doth meaſure the ſame by By | 
Seeing that B multiplying the fame A doth produce the ſame C, as ſhallhs 
demonſtrated in the 16 Propoſition of this Book, | 
| | 
8 Ifanumber meaſure another number, that number bymbicht 
meaſureth it, dath meaſure tbe ſame by the unites that arti 
the number meaſuring , that 1s to ſay, by the ſame nunky 
meaſuring. | 
Oraſmuch as the number 6 doth meaſure 18 by 3, the ſame 3 ſhall 
meaſure 18, by 6, thatis toſay, by the unites har are in 6, for ſeein;! 
| that 6 doth meaſure 18 by z , the number 18 ſhall be (according tothe " 


Defin.) produced by the multiplication of 6 by 3, or of z by 6, theretorehy 
the afore-going Axiome 3 ſhall meaſure 18 by 6, 


If a number meaſuring a number , multiply that nunterh 


which it meaſareth1t , or 13 multiphed thereby, it mull prodaz 
the number which it meaſureth. 


A the number A meaſure C by B, I ſay, that A multiplying or mule. 
plied of Bproduceth C , tor (by the 25 Definicion) A 1s faid co meaſur 


| 


+ Cby that number, the which multiplying 


or being multiplyed , produceth C, there- A....q4B...z 
fore A being put to meafure C by B, it is ma- _— 
| nifeſt that A multiplying B, or being mulct- 

plyed thereby, produceth C. 


Io The number that meaſureth as many other numbers as yi 
pleaſe,doth alſo meaſure the numbers compounded thereof, | 

| 

| Siem the number A meaſure BC and CD, I ſay ir doth alſo mealur 


O 


: Rout 2 
LAME} L4 C...oF....4G....aD 


| BCas CD ſhall be Multiplex of A,dividing therefore B C according wth! 
' parts BEand E Cxequal to A and C D,according to CF,FG and GD,cqul 
| ro Az B Dcompounded of allthe parts BE,E C,C F,FG and G D, equalv 
| Athall be Multiplex of A; therefore A meaſureth B, which was propoſed. 


11 Thi 


their compound B D; for ſeeing that A meaſureth BC and C D,as wel! 
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| cr ANODE 
[1 That numbvr that meaſurgth ſome otber number, doth allo mea- 
are every number which that number meaſureth. 


Erchenumber A meaſure B, and B meaſure C D. I fay, that A doth 
[ alfomeaſfure C D. For ſeeing that B doth meaſure C D, the ſame C D 
hall be Multiplex of B, dividing therefore 


CDinto CE and E D,equalto B, Aſhall Sod 
meaſure CE and ED)ſecing that A is purto B......... 9 
meaſure B, a number equal as well oC E, C......... "NRC 9D 


xtoE D, (as bythe 10th, Axiome)there- 
fore A ral alſo meaſure CD,compounded of C E and E D,which was pro- 


poſed, 


12 That number that meaſureth the whole and the part cut off, 
meafureth alſo the reſt. 


(| FrAmeaſure the whole BC, and the part cut off BD; I ſay itwill al- 


ſo mealureDC, thereſt, For ſeeing 


chat A mealurech B C and B D,as well B C Meal 

2s B D ſhall be Multiplex of A, or BD. B......... o9D...3z30c 

ſhallbe equal ro A , therefore having divi- B......... 9$D...:..6C 
| [dedaswell BCasBD , inparrs equalto A, B...zD...... 6 


| |thereſt D C, ſhall be one onely partequal to 


A, or Multiplex thereof , wherefore A ſhall meafure D C , which was 
propoſed. 


Allchat hath been here above added , beſides the Definitions of Eaclide, 
is done to render rhe Demonſtrations hereafter mentioned more clear and 
intelligible, they being all founded on what Exclide hath before ſer down in 
' his former ſeveral Books, 
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PROPOSITIONS 


FROBLEMES, & THEOREMES. 
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PROPOSITION 1. THEOREM 1. 


"AN: ,oE..2G.1B If from tmo unequal number 
C...3F..2D propoſed A B, CD, there beef 
| ſtill alternately , the leafl CD , from the greateſt AB , au 
that the remainder E. B ball never meaſure bis precedent A 8, 
until the unite GB be taken; the numbers AB, CD , propiſed 
at the begmmng, (ball be Primes to one another. 


Demonſtration Fe if they be not Primes to one another, they ſhall bemee 

ſured by ſome number, which ſvppoſe to be H, their con- 
mon meaſure over and above 11nity ; toraſmuch then as H meaſureth CD, 
and C D, AE, (C Dbcing a part of AE,orcqual thereto , ſeeing thati 
being raken from A B, there doth remaine E B) H 2 ſhall alſo meaſur 
AE. Bur H doth meaſure the whole A B, and Þ therefore ſhall meaſurethe 
ret E B. ButE B doth mealure C F, © theretore H doth meaſure the ſam: 
CF : and therefore ({ceing that it meaſureth the whole C D, it 4 will alb 
meaſure the ret FD, and (ceing F D mealurethE G, H « ſhallalſome& 
ſureE G, but H meaſured the whole E B, therefore f H ſhall alſo mealure 
the unite reſting G B, the whole his part, which is abſurd , therefore u 
number beſides unity ,ſhall not meaſure ABand CD, and therefore tbe 
ſhall be Primes to one anorher which was to be demonſtrated, 


PROP. 2. PROBL. r. 


" EIB | 16 E......B To find the greateſt commit 
Gan” meaſure F D, of to groenm 


bers A B, CD, that are not Primes to one another. 


Cu 
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Cnferu8ion 3 Et the leſſer number C D , be taken from AB the greater | 

[_ number, as often as may be , and there will reſt E B, whicn 
teing ſubtracted from C D leaveth F D , and fo following , alwayes taking 
we lefler from the greater by an alternate ſubtraction, by which means 
youſhall arrive to a number which will meaſure the precedent , For it you 
ſhould proceed to unity , * A Band C D, ſhould be Primes to one another, 
which 1s contrary to the Hypotheſis ; come we then to F D, the which be- 
no {ubtrated from the precedent , as often as may be, there will remaine 
nothing 3 I ſay chen, chat F D is the greateſt common meaſure of A B 


ad C D. 


Demonſtration þ Or that ir meaſureth borh of them , we ſhall chus demon- 
{trare;foraſmuch as F D meafurech E Band E B meaſureth 
CF, bFD, ſhall meaſure the ſame C F , and ſeeing ut meaſurerh ir elf, cir 
hall alſomeaſure the whale C D, compounded of the rwonumbers C F and 
{#D, But CD meaſurech AE, 4 therefore F D ſhall alſo meaſure AE, and 
'keing chat F D doth alſo meaſure E B, it © ſhall meaſure the whole AB, 
compounded of A E and E B, c!.erefore F D doth meaſure the rwo numbers 
'ABand C D, and is alfo their greatcit common mcaſure : For it it be nor fo, 
tice another, vreaterthen F D , tuppole G; Foraſmuch then as G mea- 
fureth AB and C D, being their common meaſure, and C D meaſureth 
(AE, frhefame G ſhall alſo meaſure A E,s and therefore E B : but E B mea- 
ſureth C F, h therefore G ſhall alſo meaſure C F,and i therefore it ſhall alſo 
mealureche reſt , F D the greater, the leſſer, which is impoſſible z There- 
fore a greater then F D ſhall not meaſure 
A BandC D, and therefore F D is their 
greateſt common meaſure, Bur it the leſſer 
number C D doth meaſure the greater A B, 
inſuch manner, as being ſubtra&ed there-from as often as ſhall be poſſible, 
there reſt nothing , C D ſhall be the greateſt common meaſure of the two; 
ſeeing it meaſureth it ſelf, as appears by this figure. Therefore,&c, which 
w25to be demonſtrated. 


COROLARIE. 


| 


From this Demonſtration it is manifeſt that that number 
which meaſureth two others, meaſureth alſo their greateſt com- 
mon meaſure ; This is gathered from that part , by which it is 
ſbewn that F D is the greateſt common meaſure of A Band C D, 
for it is ſhewn that if G meaſure AB and C Dy,it meaſureth alſo 


F D, their greateſt common meaſure. 


Es a eee __ 
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PROP. 3. PROBL. 2. 
 ANTIITL D..-.4 To find the preateſt common 
699" 7 meaſure D, of three groen numbers 


A,BandC, not Primes to one another. 


a) 1.7. 


b) 11. c.LC. 
c) 16.C. {. 
d) 11,c.(* 
e) 10, c-[. 


£ ) 23-6; 


) 12. Cel. { 
B) 11.c-C 


i) 11.c.{. 
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Conftrution F Er D be found, thegreateſt common meaſure of A ang B, i 
D doth alſo meaſure C, it is manifeſt that D is the create 
common meaſure of the three, A, B, and C, 


Demonſtration FEY if a greatcr number then D be ſaid ro meaſure thethrys 
A,B,C. the ſame 2 (hall alſo meaſure D che greateſt com. 

mon meaſure of A and B, the greater, the leſſer, which is impoſkible, By: 
it D doth not meaſure C, ar leaſt D and C ſhall be compounded beryer 
rhemſelves , for A, Band C, being compounded , any common meaſure 
theirs ſhall alſo meaſure D\thegrez 

" OREnnn > 7 5 os = £3. -4 telt common meaſure of A and B./ 
Doooooooooooe 12 E..2 thercfore , ſceing that that commy 
Coo ceo 6 F...... | meaſure doth alſo meaſure C,D and 

C ſhall be compounded between themſelves, and E be their greateſt con 
b) 2-7: | mon meaſure; b I ſay, thatE is the greateſt common meaſure of the three, 
A,B and Cftoraſmuch as E meaſurerh C and D,but D meaſureth A and}, 

 E meaſureth the ſame Aand B, and therefore it ſhall mcaſure the three 
A, Band C. | 
Now that E is the greateſt common meaſure, itis evident : Forſy. 
ole F to be their common meaſure, greater then EE, foraſmuch as Fmez 
furerh A and B, © it ſhall alſo meaſure D, theirgreateſt common imeaſire 
But F alſo meaſureth C, therefore F mealuring D and C, ſhall alſo inlike; 
manner, meaſure E, their greateſt common meaſure, the greater,the leſe, 
which is impoſſible : Therefore, a greater number then E will not meaſur' 
A,B and C, and therefore E is their greateſt common meaſure ; Therefore, 
&c. which was to be demonſtrated, | 


CPOROLARTE. 


a)Cor. 2. 7* 


c)Cor.2.7. 


It is manifeſt from this Demonſtration, that one MTS! © 
meaſureth three, will in like manner meaſure their great 
common meaſure. 

This 3s alſo gathered from the laſt part of the Demonſirs 
tion, where it is ſhewn that ſeeing that F doth meaſure A,B ail 
C, it meaſureth alſo E, their greateſt common meaſure : |t 
like manner, if there be more then three numbers propoſed, ut 
Primes to one another , this Probleme ſheweth how to find thi 
greateſt common meaſure : Forif there be four numbers , yu 
muſt firſt find the greateſt common meaſure of three, and if fot 
' of four, &vc. and you muſt work, inthe reſt, as bath been ſhew" 


| of three numbers. 


TC ew ——<—_ ms, 


| 
| 
[ 
{ 
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PROP. 4 THEOK: 2. 


parts of every greater number B. 


Demenſtratzon 


Er Aand Bin the firſt place be 
oP 


Primes to one another, foraſ- 

much as each unite of A, isa part of B, it is ma- 

nifeſt that Aisparts of B, thatis to ſay , ſo ma- 
ny parts as there are unites in A. 

Secondly , let A and B not be Primes to one another , but compounded, 
and that A meaſureth B, rhat being * i appears that A is part of B, 

Bur it A doth not meaſure B, > find C their greateſt common meaſure ; 
and let Abe divided according to the parts A D,D Egand E F,each cqual to 
Cc,foraſmuch as C is part of B;ſceing that it meaſureth ir, AD ſhall be allo 
[part of Bin like manner DE and EF;and therefore all che number A is parts 
of B, towit, as many parts as C is conteined times in AE, Therefor every 
| Leſſer, &c, Which was to be demonſtrated, * 


| 


— 
-—<— 


PROP.5. THEOR, 3, 
, Tahoe Sh Tf one number be 
B £00000 6 G $0000 0 6 CE....4H....F ſuch part of one N1Mm- 


ter as anther number 1s of another number , the one and the other 
togetber, ſball be ſuch part of the one and the other together , as 
me ſingle number to a ſingle mumber. 


Tin isto ſay, if of four numbers, the firſt be ſuch a part of the ſecond, 
asthe third is of the fourth, the firſt and third together , ſhall be ſuch 
part of the ſecond and the fourth together, as the firſt is of the ſecond. 


Or having divided the numbers B C andE F, according 
to theparts BG, GC, E Hand HF, cqual to A, to D, 


ngthat Ais ſuch part of BC, as D is of E F. 
oraſmuch then as A and B G are equal, if thete be added to them the 
equal numbers Dand E H, AandD together, ſhall be equal toB G and 
E Hrogether . in like manner, A and D together, ſhallbe equal ro G C and 
Frogerher, and ſoon , if there were more partsin BC and E F: ard 
therefore the one and the other, A and D tovether;, ſhall be the ſame part 


ofthe one and the other, BC and F together, as Aisof BC,or D of E F, 


] 


Every leſſer number A, 1s 4 part or 


there will be in B C ſo many parts equal to A, aSinE F, equalto D ſce- | 


a) 3.9.7, 
b) 2.7. 


c) 3 dift. 


Therefore if one number,&c. VWhich was to be demonſtrated, 


PROP.| 


C2 


 mm— c— — p - « - — -c- 


adhd bd —_ "OO TT 


a) 5.7, 


partcut off AE, ts of the part cut off CF , the reſt EB, ſlul 


\| much as AE is theſame partof CF, asE Bisof G C, © the one andtie 
| other AE andE B, together, ſhall be ft 
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— 


PROP. 6. THEOR. 4. 


Ro 1 ©. ; 

"EI? 9 of one number C, as anotber numby 
+ OS On 

AR 12 DE, 7sof another number F , the gy 


and the other A B andD E, together, ſhall be ſuch partsof theny 
andthe other C and F together, as one ſingle number AB, of C, 
to one ſingle number DE, of F. 


Ti to ſay , if of four numbers, the firſt be ſuch part of the ſecond, 
as the third is of the fourth , the firſt and third rogether , ſhall be ſuch 
parts of the ſecond and fourth together, as the firſt is of the ſecond. 


Demonſtration F'Or having divided A Band D E according tothe parts AG 

GB, D H,and H E; of the numbers C and F, A B ſhallcoy 
tein as many parts of C,as DE of F , ſeeing that A B 1s ſuch parts of C, as 
DE isofF, then foraſmuch as AG is ſuch part of C,asD H is of F, the: 
one and theother AG, and DH, together, thall be ſuch part of the one 
and the other C and F rogether, as A G is of C, or D H of F , By the ſame 
reaſon G B,and H E,together,ſhall be the ſame parr of C and F together, as 
G Bisof C,or HE of F, ando following, it thcre be more parts inA B, 
and D E ; Therefore, the one and the other , AB and DE together, ſhall 
be the ſame parts of the one and the other, C and F together , as A Bisof 
C, or DE of F: Therefore if one number, &c, VV hich was to be demon- 


ſtrated. 


ts 


PROP.7. THEOR. 5. 


oy iT If one number AB , beſubs 
6.4 Gl 8F...4D part of one number CD, at 


If one number A B, bt ſuch par 


be alſo ſuch a part of the reſt F D, as the whole AB is of the mult 


CB | 


Demonſtration FOr let G C be taken, of which let E B be ſuch a parts 
AE isof C F, orthe whole A B, of the whole C D, fora: 


uch part of C F and G C, rogether;3 
AEisof CF, thatisro ſay, as the whole A B, is tothe whole 'C D : and 
therefore, A B being ſuch a part, as well of FG, as of CD, theſame 
F G,and C Dſha!l be equal to one another; then taking away the comma 
CE,G C,and F D, will remaine equal : therefore,E B ſhall be ſuch part 
FD, as of GC, that is to ſay, as the-whole AB, to the whole CV 
Therefore,it one number,8&c, VVhich was to be demonſtrated, p 
_PROP 


— 
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PROP. 8. THEOR. 6. 


LLASS..fES If one number AB be 
en een 18 F......6D ſach parts of another num- 
Wade " 7 GORE Y MORON 6 M..2H ber CD, asthe partcut 
of a E,to the part cut off CF, the reſt E Bſballbe alſo ſuch parts 


lifthereſt F D, as the wbole A B, 1s of the whole CD. 


Demonſtrarzon FpOr let G H be taken equal to AB; GH ſhall be then alſo 

F the ſame parts of CD, as ABisof CD, thatis to ſay, as 
AE of C F,having then divided G H according to GI and I H,parts of C D, 
and AE,according to A K and KE parts of C F,the number of the parts G I, 
and TH,ſhall be equal to the number of the parts AK and K E,and as well G I 
as I H,ſhall be ſuch partot CD, as AK,orKE isof CF: andſeeing rhar 
CDisgreater then CF, as well G I as IH, part of C D, ſhall be greater 
then A K,or KE partof CF, 

Having therefore taken G L and LM, equal to A K and K E, G L ſhall be 
the ſame parrof C F,as A Kot the ſame C F,or as GI of C D,and therefore 
thewhole G Izbeing the ſame part of the whole C D , that the part cut off 
GLisof the partcuroff C F 2, thereſt LI, ſhall be ſuch parr of the reſt 
FD, as the whole GI, is of the whole C D, So M H ſhall be ſhewn to be 
tieſame part of F D , as the whole G I; or LH, is of the whole C D,there- 
fore, ſecing that as well G I aSI H, is the ſame parrof C D,as L Iand MH, 
oF Dthe one and the other,G I andI H together,ſhall be ſuch parts of CD, 
&LIandMH rogether,oft F D. But GH is the ſame parts of C D, as AB 
otthe ſame CD,(AB,and GH, being cqual,)therefore LI and MH together, 


ſhallberhe ſame parts of F D, as ABotCD. 

| Butforaſmuch as if from the equal A B and G H, there be taken the equal 
AK,KE and G L, I'M, the reſt E B, ſhall be equal to the reſt LIand MH, 
together : andthercfore the reſt E B, ſhall be the ſame parts of the reſt 
FD,asthe whole A B of the whole C D: to wit,as LI and MH, together, 


- -— ay F D. Therefore if one number, &c, which was tobe demon- 
ated, 


PROP. 9 THEOR. 7. 


15+ WAP Ione number AB, be ſich part of 
p# G---4C. onenumberB C,08 anotbernumber D, 
E......6 H......6F i partof anotber number EF ,alſo at- 


ternately, the firſt A, ſballbe ſuch part or parts of the third, 
utle ſecond B C, is of the fourth EF. 
Cc2 That 


D— —— —_ — -— Woe ww_—_— o_—_—_— a —_—— —_— pn mm—c—_—_ _ 
- — < 


a) 7:7. 
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,- PHact is to ſay, If of four numbers, the firſt be ſuch p3rr ot rhe ſecond, as 
T third is of the fourth , alſo alternately , the firſt thall be ſuch nart 
or parts of the third, as the ſecond is of the fourth. | 

Demosſtratios F'Or having divided B C,and EF, according tothe parts RG, 

and G C,cach cqualto A,and E H,and H F,cach cqual tg D, 
| the number of the parrs of BG , ſhallbe equal ro the number of the part of 

EF. ButBG, and G C, being cqual to one another, and lefle then E | 

. and HF , alſo equal to one anv- 


& & \ wm\\ 


_ rher z foraſmuch as the whole BC, 
| B. ab a is leſſe then the whole EF, by (up | 
D..-0 6 poſition , BG thall beche ſame par | 
RSS | AG 6F of EH, or the ſame parts, as Gu if 
HF z,and therefore BG, and G C,tove- 
ther, to wit, B C the ſecond, ſhall be the ſame part or parts of E H, and HF, i'V 
together, that is to ſay, E F the fourth, asB Gisof EH , thar is to ſay, asA' 
the firſt is of D the third : Thereforc, it one number, &c, Which was tobe 
demonſtrated, .. 


4) 5,07 647. 
| 


— an: 


% | 
: 


| PROP. 10. THEOR. 8. | 
| A If a number A B, be ſuch partsof al 
Rowen : — number C, as another D E, 1s parts if S: 

Poo oooeveeancs '5 another F , alſo alternately , tht fi 
A B/ball be ſuch part or parts of the third D E, as the ſeconds, 
15 of the fourth F. 


| 
| Demonſtration F Or having divided AB,and D E,according to AG, and GB 
| | parts of C, and D H,zand HE, parts of F, there will bes 
| many parts in A B,as in DE,and as well A G,as G B, ſhall be ſuch partofC! 
a) 9.7. as D H,or H E,ofF, a therefore , alternately A G ſhall be the ſame para! 
| parts of DH,and GB of HE,as C is of F,and therefore, AG ſhall be the ſame 
b) 5,6.7. | partorpartsof D Has G Bis of H E:d therefore A G,and G B,togetherghat| iﬀW/ 
| 15 to ſay,AB the firſt,ſhall be the ſame part or parts of D H,8& H E together] i | 
thar is to ſay, of DE the third,as AG is of DH, thar is to ſay,as C the ſecond 
of F the fourth:Therefore,if one number,&c.V hich wasto be demonſtrated i |'*! 


— — — 


| PROP. 11. THEOR. g. 


6... If as the bole A B , 10 them 

| Comoopoen S F....4D CD, ſothe part cut off A E, istotht 
; Part cut off © F, alſo the reſt EB, (ball beto the reſt F D, att Np 
whole 7s to the whole. | the 


a) 20,d.7, | DemorſtratiosF{Or ſecing that ABisto C D, as AEis toC F, *A Bbein? | ne 
lefſe then C D, ſhall be the ſame part, or the ſame party 3 
C D; as AEisof CF, therefore the reſt E B, ſhall be the ſame part || 


| par ——. 


-- WIRED... *GCOTCEECT TE 
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— 


artsof the reſt FD, as ABis of CD: ®therefore, E B ſhall be toF D, 
5A Bis tro C D. Which was tobe demonſtrated. 


| 
| 
| 
| 


| 
| 


: 
' 


| 
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PROP. 12. THEOR. 10. 


Cs 4 If there be as many mm 


EARS Þþ * IO” Þ 6 bers asyou pleaſe A,B, C, D, 
p, and F, proporttonal, as one of the antecedents A,ſball be to one 


of the conſequents B: ſo all the antecedents A, C, andE, ſball be | 
1g all the conſequents B, D, and F. 


Demonfiy atton FOraſmuch then as becauſe of the ſame pr__—_—_ , Ais3 

{uch a part, or ſuch parts(A, C,and E, being leſfe)of B, as C 
isof D, andE of F, b A andC together , ſhall be ſuch part, or parts of B 
and D together, as A is of B,or Eof F. 

Againe, foraſmuch as A and C together as one; is the ſame part or parts 
of Band D co2ether as one, as Eis of F, the two AandC togerher, asone 
and F rogether, ſhall bethe ſame part, or the ſame parts of the rwo B and 
Drogether; as one, and F together, as A is of B: © Therefore, there will be 
the ſame proportion of A, CandeE together, to B, D and F together, as of 
AtoB, 


pp en —— 


PROP. 13. THE OR. 11, 


"" IF four numbers A, B, C, and D, be 
4 proportional, alſo alternately they ſball te 


INIT proportional. 


Demauſtration | ow ſeeing that A is to B, as. C to D, © Ais the ſame part, or 

parts of b, as C is of 'D, therefore, alternately, A thall be 
the ſame part or parts of C,asBis of D, Þ andtherefore,as A thall be to C, 
lo B ſhall beto D, which was to be demonſtrated, 


— 


— 


PROP. 14. THEOR. 12. 


NL es If there be as many num- 
0206000 © Docooce 6 ; 
HEY; 0 bers as you pleaſe of the one 


part; A, B, and C,, and as many of the other part, D, E, andF, 
Ze which being taken two and two , andin the ſame reaſon ; alſo 
equality they ſball be tn the (ame reaſon. « 


b) 7>0.7+ | 


= _— 
. 


a) 20,10, 7, 


b) 20, d. 


Demon- ' 


ms 
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a) 13.7, 


b) 13. 7- 


wm T+ 


15.9, 


A ey ce een en cn een ne am... — 
—_— 


 that-as Bis r9C, {oE is to F , alternately, as B ſhall be to E, fo C (hallte 
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Or ſceing thatas AistoB, ſoDistoE, alternate] z 4s 
A ſhallbeto D , ſo Bſhallbero E , in like manner, ſee; 


Demoi(iration F 


toF:. Therefore as Aisto D, oC! 


Aces coca 12 -- 1996 _ ſhallbe to F, (for ſecing that theone! 
B.icvoope®—  BEoerere and the other reaſon of A toD, and: 
—_—  - C to F,is the ſame to the reaſon of 3 


to E, as hath been demonſtrated , they ſhall be alſo che ſame onetoans. 
rher) and Þ therefore, alternately , as A ſhall be to C, fo D ſhall be wE.' 
Which was to be demonſtrated. | 


E——— 
' 


PROP. 15. THEOR. 13. | 


A. If unity A,meaſtreth ſome un 


B. r.G .LH.1C ber BC , and that another numbr 


E..z I..2K..2FT Dduthmeaſureas oftentimesanthr 
number E F , alſo alternately , unity A ſball meaſure the thul 
number D , as oftentimes as the ſecond BC (ball meaſure th 
fourtÞ EF. 


Demonſtration Or having divided B C, according to the unites B G,GH, 

HCandEF, according tothe parts EI,I K and K F;each 
equal to D, there will bein EF as many parts equal to D, as there areunites 
in BC : therefore B G ſhall be the 4am part of EI, as G Hot IK, and 
H Cof KF: *thereforeas BG, istoEI , floGHtoIK, and HC toKF, 
brhereforc,as BG to EI,ſois B G,G H and HC,:o E L,IK,zand K E;all the ar- 
recedents toall the conſequents, thar is to ſay, BCto EF, therefore BC 
ſhall be the ſame partof EF, as BG isof EI, thatis to ſay, as AistoD: 
Therefore if unity, &c, Which was tobe demonſtrated. 


4 


_—— 


PROP. 16. THEOR. 14. 


If two numbers A and B multiphny 
> -3 B.«.-4 * one another , ao produce other nunibersC 


'4) 15. d: 7. 


Be 2 andD , the produits CandD, ſhall 


' equalto one another. 


| 
' Demonſtration FOraſmuch as A multiplying B produceth C 2, B (hall bes 
often foundin C, asunityin A, and therefore ſhall me# 

ſure C, as ofcen as the unite ſhall mcaſure A Þ, therefore, by permuratioh 
A ſhall meaſure C, as often times as unity ſhall meaſure B : Again, ſeen 


in 


that B multiplying A produceth D , A fhall be as often found ia D as w 


———. ' a - = —_— 


a_ 


——_—_— 
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-B. and therefore ſhall meaſure D, as oftentimes as unity ſhall meaſure B; 
hat A ſhall meaſure C alſo, as oftentimes as unity ſhall meaſureB, there- 
tre, A doth meaſure C and D gat , and therefore Cand D are equal 
— one another, Therefore,if,8&c. Vhich was tobe demonſtrated, 


ED eo ts 


PROP. 17. THEOR. 15. 


Uniry. 3 If one number A , by multiplying 
s:þ = X zo otbers Band © , doth produce 
D......6 Ec.reelnrr BP other manbers D and E , the pro- 


dias of thoſe numbers ſball have the ſame proportion to one ano- 


ther as the numbers multiplied. 


Demonſtrat108 For ſeeing that A multiplying B, maketh D, B ſhall be as 

oftentimes conteined in D as unity in A : In like manner, 
C ſhall be as oftentimes conteined in E, as unity inthe ſame A, and there- 
freBſhall meaſure D as oftentimes as C ſhall meaſure E, Therefore B 
ſhallbe ſuch part of D, as C of E », and therefore as B ſhallbetoD, ſo C 
hallbetoE ©, and alternately, as Bis to C, fois D to E : Therefore if one 
number, &c, VWhich was to be demonſtrated. 


PROP, 18. THEOR. 16. 


D......SE..c::13..;.12 multiphing ſome other number 


C, ſball produce other nunlers DandE., their produtts D and 


E ſball bave the ſame proportion as the numbers multiplying A 
and B, 


ration Or ſecing that D is the produ& of C multiplyed by A *, the 
oe Foie D ſhall be rhe — of A meakighd by C : in like 
mannerE being the produd of C by B, the ſameE ſhall be the product of 
BbyC: ach then, as the ſame number C multiplying A and B, 
makes DandE , as A ſhall betoB, ſo D ſhall be toE : Thereforezif two 
mumbers, &c, Which was to be demonſtrated. 


a) 16.7- 


I7. 7. 
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PROP. 19, THEOR. 17. 
If four numbers A, B\ C, wif | 


— ——__{__— a ow-oand — 44 - 


A...3$D0.2 . 

| _ 6 D.,..4 D, are proportnal, the prod [b 
Fs — ofthefirſt A, andthe fury, | | 
ban IS aptecs 1s ball he equal to the produtt | 


the ſecond's; and the third number C : and if the nunky 
produced of the firſt A , and the fourth D , be equal nf |: 
produft of the ſecondB , and the third C , thiſe four nk |; 
ſball be proportional. i 


Demonſtration SAistoB, ſoCistoD, andas Athe firſt, mulriplying 
- 3D the fourth, maketh E , and B the ſecond , multiply 
” | Crhethird, makesF, I fay that E and Fare equal to one another; fy 
; again , let A multiplying C make G , foraſmuch as A multiplying C and 
| D, makes G and, as C ſhall betoD: tharis tolay, as AistoB, of 
: (hall be to E, 

Again, foraſmuch as A and B multiplying C, makes G and F, as « Aſj| 
betoB, ſo G ſhall beto F : therefore, as G ſhall be toE, ſo the ſame 
ſhall be toF , therefore, E F ſhall be equal by what followes atter the 20!) W |; 
Definition, | 

Now letE the product of A the firſt, by D the fourth , be equal toB FF |! 
the produdt of B the ſecond , by C the third : 1 fay; che four numbers A,B, | 
C, and D, are proportional, crowit,as A 1s toB, ſoC isto D. | 

Againc, let G be produced of Amultiplyed by C , foraſmuch as Ault 
plying Cand D, makes G andE ; asC ſhall beto D, ſoGto E, ortok, I |2 
equal to E , for G hath the ſame proportion to E, as to F, as is ſhewn attie| 
20th, Definition. | 2 4 

Again, foraſmuch A and B multiplying C1, makes G and F , as Ain I | 
| B, ſothe ſame G is to F, therefore, the proportions of A to B, andC toÞ; at 
| being the ſame with the proportion of G to F , they ſhall be ſo to one an} | (h 


WW CE: x” —_— "v0 aa 


=o 
X 
«1 


ther, and ſoas A ſhall be to B, ſo C ſhall be ro D : Therefore, if four nua-\ FF | {a 
bers, &c. Vhich was to be demoſtrated. . 
we F |< 
| | PROP. 20. THEOR. 18. A 
| 1 ITED P_ S . If three numbers A, B, and C, : 
Cee | proprotuonal: to mit,.as A to B, fCH | |* 
| D, tbe product of the extreames A, multiphed by C, 1s equil d 
| the produtt of the mean B, and ift be produf? of the extroants\ 
and, beequal to the product of the mean, thoſe three numer? 
| ſhall be proportuonal. nll 
| kin 


? 
4 


Demonſtration For lec D be aſſumed equal toB, as A ſhall beto B, ſo D 
thall b-ro C 4, an41 therefore the produd& of A by C, ſhall 

beequal to rhe produt of Bby DD; that is roſay, of B multiplyed by it 
ſelte. | | 
Now let the product of A the firſt, by C the third, be equalto the pro- 
4u& of Brhe mean multiplyed by ir ſeltey I ſay, A, BandC , are propor- 
tonal. 
For again, let Dbe equal toB; as A ſhall be toB, ſoDtoC, andthe 
product of A by C ſhall be equal ro the produd of Bby D , equal to B, thar 
js to ſay, of B multiplyed by himſelfe : Therefore, the three numbers 
A, B,C, are proportional : Therefore, if three numbers, &c, Which was 
tobe demonſtrated. 


PROP. 21. THEOR. 19. 


[| A. 
| Cz H.iD of allthoſembich have the ſame propur- 


0" W | neofure the numbers which bave the ſame proportion with 


| [fſethen E and F, A B © ſhallbe ſuch part or parts of E, as C Dot F: But 


| | ſhall be equal in number tro C H,andH D ; and therefore, A G ſhall bethe 


| |the ſame proportion as AB, and C D, which is impoſſible: ſeeing that 
{ [AB, and CD, arethe leaſt in their proportion by Suppoſition : There 


z”” Ir The leaſt numbers A B, and C D, 
F......6 tron with them E and F , do equally 


them: to wit, the greateſt AB , the greateſt E , and C D the 
ker , F the leſſer. 


Demonſtration FOr {ceing that ABistoCD, asE istoF 2, alternately, as 
ABtoE, ſo CDtoF, and therefore A Band CD, being 


they cannot be parts , for (if poſſible) ler A B, and C D,be divided in AG, 
andGB, andCH, and HD, partsof Eand F; theparts AG,andG B, 


lame part of E, as CH of F; therefore, as A G ſhall-be toE, ſo CH 
toCD : and therefore, A G, and G H lefſe then AB, and C D , ſhall have 
fore, AB, and C D, ſhall nor be the ſame parts of E and F, therefore, 


the ſame part, Therefore, A B, and CD, thall equally meaſure E and 
F, Therefore, the leaſt nunibers, &c, VV hich was to be demonſtrated. 


PROP. 


ſhallberoF < , and alternately ; as A.G ſhallbetoCH, ſoEtoF, or AB |c 


a) 13.7. 
b) 20, d- 
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PROP. 22, THEOR. 20; 


| : If there be three numbers 
a 8 the one part, A,B, andC, au 
as many of the other part, Dg, 
andF , the which being taken from two to two , andin the ſan 
reaſon , and that their proportion be diſturbed : alſo by equatyþ |* 
they ſball be m the ſame reaſon. 


DemorſtrationF{Or ſeeing thatas AistoB, ſoE isto F ©; the produftef 4 [ 

| the firſt, by F the fourth , ſhall be equal to the produd df} 
the ſecond , by E the third, and (ecing that Bis roC , as D ro &. , the pre P 
du@ of C by D, ſhall beequal to the ſame product cf Bby 5 ; andthe) WF | , 
fore the produdt of A chefirſt, by F the fourth,ſhall bc eq -' to the produt! n 
b) 19, 7. of C the ſecond, by D the third b : Therefore, there ſhall ve the ſameres p 
ſon of A the firſt, to'C rhe ſecond, as of D rhe third,wo F the fourth : There 1p 
fore, if there be three, &c. VVhich was to be demonſtratcd. F 


a) 19. 7 


| 


F 


— 


PROP. 23, THEOR. 271. 


&.cceeti8oncls The numbers that are prints1 
9 BK D....E.. one anot ber A and B , are the li I 
of all thoſe that bave the (ame reaſon with them, WE 


reaſon : Foraſmuch, as C and D are lefler in the ſame 
ſon of AandB 2, C ſhall meaſure A, and D ſhall meaſure B equally , ad. I |m; 
therefore according toone and theſame number, which let be E, infuc WF }on 
manner as-C ma 2 as oftentimes A and D, as often times B as Unity I | ga; 
conteined in E : Therefore, ſeeing that Unity meaſureth E and C, meal FF | the 
b) 15,9, | rerhA equally Þ, alrernately,Umnity ſhall meaſure C and E , ſhall mealure 
A equally: Again, ſeeingthat Unity meaſureth E and D , the number 
equally : alſo alternately Unity ſhall meaſure B equally ; therefore, ſcent 
thatE meaſureth A and B.the ſame E ſhall berheir common mealure: 
| wherefore they ſhall not be primes to one another , bur compounds , whic! 
is impoſſible, and againſt the Suppoſition ; therefore, A and Bare theleal 
A 9 Gai reaſon : Therefore, the numbers,&c. Which was to be demor| 
| trated. | 


| 
Demonſtration por ifirbedenicd, ſuppoſe C and D to be leſſer intheſant be 


>  ——— ——_— —_ - 
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PROP. 24, THEOR,. 23. 


; The leaſt numbers A and Bf all 
C... thoſe whub have the ſame reaſon 
with them, are primes to one an- 
other. 


DemunfirationF(Or if chey be not Primes, they ſhall have one common mea- 
; {ure , which ſuppoſe robe C , therefore, let C meaſure A 

asofren times as Unity is in D, and B as many tines as Unity is in E. 
o_ then, as C is conteined as oftentimes in A, as Unity isin D , 
(Seeing that 1t meaſurerh A according to D,) and as the ſame C is contei- 
ned as many times in Bas Unity isinE ©: D andE multiplying C, ſhall 
produce A and B : wherefore there ſhall be the ſame reaſon of A to B z 4s 
of DtoE : therefore, ſeeing that D and E parts of A andB, areleffer then 
theſame Aand B : A and B ſhall not be the leaſt of all thoſe which have 
the fame reaſon with them , which is abſurd : Therefore, A arid B are 


' |Primes to one another : and therefore the leaſt, &c. Vhich was to be de- 


"FF | onſtrated, 


— s & - 


PROP. 25+ THEOR, 33. 


CC TS 


3 Ge If tbere be two numbers A and B,, 


Gooey Dove primes to one another, the number which 
neaſureth one of them, ſhall be prime to the other. 


Demonſtration F{Or if Band C be not Primes to one another, they will have 
iD ſome number for their common meaſure, which ſuppoſe to 


Foraſmuch then, as D meaſureth C, and C meaſureth A, 2 D ſhall alſo 
meaſure A: Burt it alſo meaſures B : therefore, A and Bare not Primes to 
one another, having D for common meaſure , which is impoſſible ,* and a- 
ranſt the Suppoſition : Therefore, C ſhall be Prime to B : Therefore, If 
there be two numbers, &c, VVhich was to be dettionſtrated. 


ts Om—_— 


PROP. 26. THEOR. 24. 


os. If to numbers A and B, are 
primes to ſome other number C, 

20004060 <00000 00006 I 

_ their produtt D, ſball be alſo 


Prme to that other C. 
Dd 2 Demon- 


a) 9. c-1. 


a) 11. all, 
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Mi. - HH 


| Demonſtration FPOrvt C and D are not Primes toone another, let E be thei; 
common meaſure, meaſuring D as often times as there aro) 
unites in F , foraſmuch then, as E isas many times in D, as there are units 
2)9.c.\. [inF=*, F —_—— ſhall produce D, and contrariwiſe, E multiply; 
16-7. | F, ſhallproduce the ſame D ; But, D is the produ& of A by B, cherefa 
| | ſecing thar the number produced off 


ac” an ew £ 


" PRARE: \& *. che firſt , +by F the fourth , is the ſans 
Coco 8 as of A the ſecond, by B the third, 
and do. Mateo 21 there ſhallbe the ſame reaſon of E the: 

— F— firſt,ro A rhe ſecond, as of B the third, 


k ro F the fourth. Bur foraſmuch a a 
b) 25 4. and C are Primes to one another, and Eis ſuppoſed ro meaſure C b, x; 
; ſhell be Prime to A, and therefore E and A being Primes to one another, 
23.7. | ſhallbe the leaſt of their reaſon; Therefore, they ſhall equally mealure} f 
and F, which have the ſame reaſon : to wit, E ſhall meaſure B, and A hl 
21.7. | meaſure F ; Therefore,ſeeing that E meaſureth both the one and theothe,| I | 7 
BandC : Band C ſhall not be Primes to one another; which is abſurd, and 


againſt the ſuppoſition ; Therefore, D ſhall be Prime to C, Therefore, if |# 
two numbers, &c. Which was tobe demonſtrated. | 
| D 
PROP. 27.. THEOR. 25. x 
| 0 
A....4 B...5 If to numbers A and B, tl [x 
Coo reel 16 Rl” th 
| D-...4 Prinies to one another, the pruwllf (\ 
of the one of them A, ſhall be Prime to the other. | 5 
| Demonſtration FOr let Dbe made equal to A> it ſhall be alſo Prime toÞ, 5 
a)26. 7. | therefore, Aand D, yn, thy>— to B =, the produdt of AB |; 
multiplyed by D this is to ſay, of A by himſelf , that is ro ſay, C ſhallit of 
Prime to the ſame B: ſothe produft of B multiplyed by ir ſelf , ſhall) WM |. 
| ſhewn to be Prime ro A; Thereforc, if two numbers , &c. Which was il 
bedemonſtrated. 5 
Eds ROT: PETE EEE IT TOES ECIIWTISINS _ 

PROP. 28. THEOR. 26. 1 

6... If tmo numbers A andB, 
hows e ng Primes to two other numbers C andD)Þ' 2 
ts: 8 the one and the other,to the one andti if, 
other, their Produtts ſhall be alſo Primes to one anatber. FR 


a) 26.7, | Demonſtration Or ſecing that as well A as Bis Prime to C, E *their pt#| | Dem 
duct ſhall be Prime ro the lame C. 
Again, A and B, being Primes to D, E theirprodut ſhall be allo ro poſe 


—_ L—_—_— — 


[Lib. 7: 


oheſfameD 3 foraſmuch then, as C andD are Primes to E b z F cheir pro- 


and the other together, A C 
if the one and the other together , be prime to one of them , the | 


EI OS 
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du ſhall be alſo Prime to E, Therefore, if twonumbers, &c, VWhich was 
to be demonſtrated; 


rs th 
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PROP. 29. THEOR. 27. 


agg 


If two numbers A and B, are 
oe + *»4 Primes to one another , and the one 
G81 H 16 and the other, multiphying it ſelfe, ſball 

make a number , their produfts ſball be Primes to one another, 

aud if the numbers firſt propoſed, multiplyng thoſe produtts do 
make anumber , the ſame ſhall be alſo Primes to one another, and 


this will alwayes happen about the extreams. 
Or ſecing that A and B ate Primes to one another 7, C the 


Demorfiration 
produ@ of A by himſelfe, ſhall be Prime to the other B, 
andin like manner, B and C being Primes to one another , D the produ&t 
of Bby himſelfe , ſhall be alſo prime to C : and therefore the rwo produ&s 
CandD, Primes to one auother. Again, foraſmnch as Aand B are Primes 
woe another Þ, C product of Aby it ſelfe ; ſhall be Prime co B, and D 
the produ& of Bby ir ſclte, 
|toB, therefore, the one and the other, A and C, ſhall be Prime to the one 
and the other, B and D ©, and therefore, E the produdt of Aby C, ſhall be 
Primeto F, the product of Bby D : Andit again, G be the ptodudt of A by 
E and Hof BbyF: Sceing that Aand C are Primes to B 4; Etheir pro- 
dut ſhall be alſo Prime to B : by the ſame reaſon F ſhallbe Primetro A,For- 
aſmuch then,as the one and the other, A and E , is Prime tothe one and the 
other, Band F , the < number G produR of A by E , ſhall be Prime to H, 


A...3 B.:a 
acces BY 6 


odutof Bby F, and fo following , if there were more : Therefore, &c. 


hich was to be demonſtrated. 


A————————— 


PROP. 39. THEOR, 38. 


If two numbers AB, and B C, 
are primes to one another , the one 


[ball be prime. to each of them: and 


"Peas Bal $ B....5cC 
D 


Kers firſt propoſed, ſhall be alſo primes to one another. 


Demonſtration FOrif AC and ABbe not-Primes to one anorher z they ſhall 
be meaſured by ſome number, beſides Unity , whic 


poſe to be D : Therefore, ſeeing that D meaſureth the whole A-C , atid 


che 


RE 


ons to A: Bur Cis alſo ſhewn to be Prime | 


lup- |* 


a) 27. 7: 
27. 7: 


b) 27: 7+ 


c) 28.-7. 
d) 26. 2, 


ec) 22, 7. 
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che part cutoff AB, it ſhall alſo meaſure the ret BC; therefore AB and 4 


| | BC hall notbe Primes to one another , ſecing that D meaſureth then, 
which is abſurd ,,and contrary to the ſuppoſition ; therefore AC ſhall, 


| | Prime to A B, and ro B C. 
Io, cl. Now let A Band BC together, be Prime to one of them, to wit, to Az| I |?! 
Ifay AB andBG, are Primes to one another , otherwiſe they ſhould he 


meaſured by ſome number beſide; 
" Se MHLA4C Uniry , which lerbe D, therefore 91 | 
| meaſuring A B, and BC, ſhall al yl 
meaſure their Compound AC, an th 
therefore AC, and AB arc not Primes to one another , which is abſurd, D 
and againſt the ſuppoſition ; therefore A B, and B C are Primes to or: U 
another, and in like manner ,it A C be Prime toB C: Therefore, iftyo 1 
numbers, &c. Which was to be demonſtrated. | Wi 
QORKOLLARITE, _ 


It follows bence,that the number compounded of two other, 
and is Prime to one of them , is alſo Prime to the other, fu 
if A C be Prime to AB, AB and B C ſhall be Primes toon 
another , by the ſecond part of this Propoſetion , therefore AC 
| ſhall be alſo Prime to B C, by the firſt part of the ſame Props | 1, 
| ſition, which was propoſed. 


_ —_ 


PROP. 31: THEOR. 29. 


&. coi Every prime number Av on 
l «of 
C— | prime to every other number nh | 
2. meaſureth not. ov: ry 


| | Demonſtration F Or otherwiſe they ſhould be meaſured by fome numbers 
ſides Unity, which ſuppoſe- to be. Cz Therefore C lul| FW | — 
[ not bethe ſameas A, Abeing ſuppoſed not to meaſure By therefore Ab*| i 
ing meaſured by another number C ; A ſhall not be Prime , which isin 
poſſible, and contrary to the Suppoſition ; Therefore, every firſt number, 
| &c, Which was to be demonſtrated. 


— —— | Þ in 


PROP.3:. THEOR. 30. 


A....4 Dad If emo numbers A andB Nh 
le dias oe 24 gl hb 
| oC 8 multiplymg one another , + 


| make ſome otber C,, and that ſome prime number D, doth meaſurt|Mſdem, 
their product ; It ball alſo meaſure one of the numbers firſt pr# 
poſe 1 A 07 B. | 


Demo 
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Demonſtration FOr as D doth not meaſure A, bur it doth meaſure C as ma- 
ny times as there are unites in E , in ſuch fort, as C may be 
produced of DbyE, the wiiich C is produced of A by B. 

Foraſmuch as C the produdt of D the firſt ; by E the fourth, is equal to 
theprodudt of A, the ſecond by Brhe third 2; there will be the ſame reaſon 
of D the fir{t, ro A the {ſecond , as of Brhe rhird ro A the fourth >: Bur D 
the firſt being prime to A, for that it meaſures it not ©, Dand A ſhall be 
the leaſt of rtheir reaſon 4, theretore ſhall meaſure equally Band E : to wit, 
Dtheleaſt , ſhall meaſure B rhe leaſt, and A the greateſt, E the greatelt : 
Therefore,if D meaſure not Azir ſhall meaſure B, in like manner, it appears 
that if D meaſure not B,ar leaſt, it ſhall meaſure A: Therefore, &c, Which 
was to be demonſtrated. 


PROP. 33. THEOR. 31. 


_ 18 Every compound number A; 1s 
Wag Fox meaficred by ſome prime number. 


Demeſtratioz F{Or being compounded, it © ſhall be meaſured by ſome num- 


ber , which ler be B: and it B bea Prime number, the 
Propoſition is maniteſt : Bur if Bbe compounded, it ſhall be alſo meaſured 
' Ge wrmber , which let be C, which ſhall be either prime or com- 
pounded: it prime, ſceing that it meaſureth B, and B meaſureth A, the 
fam* bC prim-, thall alſo meaſure A : therefore A fthall be meaſured by a 
prime 1umber : Bur it Cbe compounded, it ſhall be meaſured by another 
'number, 
' Now foraſmuch as one number cannot infinitely diminith it ſelfe , we 
halzrrive atla%roa number, that no other number may meaſure, and 
"cretore toa prime number meaſuring all the precedents , it < ſhall alſo 
meaſure tue compound number A, 


| 
/ 
| 


: 
: 
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PROP. 34. THEOR. 32. 


Every number As a prime number, or elſe 


meaſured by ſome prime number. 


Demonſtration Fe: {ſeeing that every number is a prime or compound num- 


"OM ber , it A bea prime number , the Propoſition is maniteſt, 
ut if it be a compound number , it * ſhall be ag ſome prime 
h 


number: Theretore, every number 1s prime , or, &c, ich was tobe 
monſtrated. | t 


$a 
_ 
m4 
\S 
Is 


Gap | 


a) 13, d. 


1 


b) r1.c.1, 


Cc) 11.6.1. 


a) 33+ 7. 
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£3 33. 7 


b) 9+ C. * 


blo 7 
c)8.C, 1, 


d) 19. 7. 


— 


PROP. 35. PROBL. 3. 
ASS... 8 As many numbers as yu 
D..2 pleaſe, A, B, and C, beny 
E.2 Fool Wd "AM F 
H—-1-K- groen , to find the leaſt mn. 
w bers which have the ſan 
reaſon with them. | 


Demonſtration FOr A, B,and C, are either primes to one another, orare 
not z if primes, 2 they ſhall be rhe leaſt of all thoſe which: 
have the ſame reaſon ; but it they be compounded , let D be found their 
greateſt common meaſure , which ſhall meaſure the {ame A, B,andC, hy! 
E, F, andG, : I ſay, that E,F, and G , are the leaſt of all choſe that hay 
the ſame reaſon of A, B, and C : foraſmuch as D meaſurerh A, B, andC, 
by E,F,andG Þ, D multiplying E; F, and G, ſhall produce A,B, andC; 
therefore E, F, and G, ſhall nave the ſame reaſon as A, B, and C, | 
I fay alſo, that E,F, and G, are the leaſt : For it it be denicd, let Hl, 
and K, be the leaſt inthe ſame reaſon, rhe wiicty ſhall meaſure A,B, and 
| C, equally , Ler them meaſure them then by L, that being ſo, Lc mult; |. 
plying H,I, and K, will produce A,B, and A, and alternately, L ſhallme- 
| fure A, B,and C, by H,I, and K ; foraſmuch then, as E the firſt,multipy- 
ing D the fourth , and H the ſecond , multiplyiug L the third , doth pre 
duce the ſame A 4, asE the firit, ro H the ſecond ; ſo L the third ſhallbs' 
ro D the fourth : ButE is greater then H, therefore, L ſhall be great! 
then D : and therefore, ſecing that L doth meaſure A,B, and C ; Dſnall 
not be the greateſt common meaſure of the numbers A, B, and C\ which! 
is contrary rothe Hyporheſis: Therefore E, F, and G, are the leaſt inthe 
reaſonof A,B,and C: Therefore,if, &c. Which was to be done, 1: 


COROLLARIE., 


. . 
It is manifeſt from this, that the greateſt common meaſm! 
of as many numbers as you pleaſe , doth meaſure them by th 


leaſt numbers of all thoſe which have the ſame reaſon with 
them, for it hath been ſhewn that E, F, and G, by the whid 
D, the greateft common meaſure of A, B, and C , meaſurtl 
the ſame A, B, and C, are the leaſt in thc reaſon of Az, B, and 
C, and ſo of all others. 


pn Ru. 
—— — — 


PROP. 36, PROBL. 4. {1 
Ac Two numbers A andB, bil 
ph a gen, to find the leaſt nunk) 


E---{B---- * that doth meaſure them. 
RE 


Carl © 
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onfraflio Elrſt of all, ler A and B, be primes to one another , and mulrti- 
tiplying one the other make C1I ſay,C is the number required, 


Demon(tratzo/7 Ow that it meaſurerch them is manifeſt , For,C being the 

N product of A by B, or of Bby A, * A thall meaſure Cby |) ,, 
B, and Brhe ſame C by A; therefore, AandB do meaſure C, anditCbe | g. 
notche leaſt ; ler A and B meaſure another leſſer; ro wit, D, (if poſſible) and | 
a3 Ameaſurech D by E , and B che ſame D by F »; fo D ſhall be, the pro- 
du& as well of AbyE, asof BbyF, and contrariwiſe, foraſmuch as the 
[ſame D is produced of A rhe firſt, by E the fourth, and of D the ſecond,by 


Echerhird ; as A the firſt, ſhall be roBrheſecond , fo F the third, to E the 


wit, A ſhall meaſure F : and Bſhall meaſure E. 


Z 


D, asBroE : and therefore, ſeeing that B meaſurerth E, as is ſhewn, C 


Cistheleaſt of all choſe that do meaſure A and B. 
Secondly , let A and Bnot be primes ro one another ; and 4 let C and D 


proportional z co wit , as AtoB, ſo C to D, for ſo the produdt of © Athe 
firſt, by D che fourth, ſhall be equal co the 
product of C the ſecond , by Brie third, 
che which product let be E , I fay, that E 
is the leaſt number which meaſureth A 
and B, and that it mealureth them, is ma- 


mealureE, and if you deny it tobe the leaſt, ler A and Bmeaſwe another, 
luppoled lefſe thenE ; to wit F : Now as A meaſureth F by G, and B 
| 0 FbyH , then s F ſhall be the produ@ as well of Aby G, as of B 
OH. , 

| Foraſmuchthen, as the ſame F is made of A the firſt, in G the fourth, 
andot Brhe ſecond, in H the third : As Arhe firſt, roBrhe ſecond, ſo H 
[therhird, to G the fourth : therefore, C and D being rhe leaſt in the rea- 
fon ot AtoB, or of Hio G, ir 1 meaſureth equally H and G, ro wit, C ſhall 
[meaſure H, and D ſhall meaſure G. Bur, foraſmuch as A multiplying D 
\andG, makes Eand F i, E ſhall be to F,25 D to G, and therefore D mea- 
(furing G as is ſhewn , E ſhall alſo meaſure F,the greatelt the leaſt , which 
[15 impoſſible : Therefore, E is the leaſt : Theretore, Two numbers, &c. 
 Yhich was to be done. 


COS SST 


E ec 


— 


RR 


fourth;therefore,A and B (being pur primes to one another ©, and therefore 
thelea't in their reaſon) they ſhall meaſure E and F the one as the other y to 


But, toraſmuch as A multiplying B and E,makes C and D, C ſhall be is 


ſhall alſo meaſure D,rhe greateſt, the leaſt, which is impoſhble ; therefore, 


be found the leaſt in the ſamereaſon ; rothe end there be four numbers 


nifeſt , for E being the product as well of 
AinD, as BinC, fas well AasB, ſhall 


From hence it follows,that if two numbers do multiply, the 
luft, having the ſame reaſon, the greateſt, the leaſt; and the 
leaſt the greateſt , the produSt ſhall be the leaſt number they ſhall 


d) 35.7. 


Ce) 19, 


Ss 


Mea- 
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meaſure : For C and D being ſuppoſed the leaſt in the reaſm 


of A toB, ithath been demonſtrated that E the produ$ of 


A the leaſt, by D the greateſt,and of B the greateſt,by C the leaft,' ln 
is the leaſt, number meaſured by A and B- o 


A — yy __ — CC __—— 
—— 


— 


PROP. 37. THEOR, 33. 
n 


If two numbers A and B, dv mu. (i 
A. .» 3 B Rp +3 | f 
C------ F----D (ſure ſomeotber number C andD, th 1 


rags leaſt it meaſuretbE , ſball alſo nu Þ\ 
ſure the ſame number. [il 


| 


Demorftration Forit E doth not meaſureC D, having taken E fromCD, 
as often as may be, there will remaine a number leſle the 

E , letthere remaineFD, leſſethen E, (it poſſible) in ſuch ſortas Emy! 
meaſure the part cut off C F : Foraſmuch then, as A,as well as B,dothmes- 
ja) 11.c\. | ſureE, and E mcaſurethCF, 4 as well A as B ſhall alſo meaſure CE, [ 
Therefore, ſceing that A and B meaſureth the whole C D, andthe pan|iſ#- 

b) 12.c.{. | curoff CF, birthall alſo meaſurethe reſidue F D. Now F D is leſſethen| | | 7, 
E: therefore, E isnot the leſt number that A and B do meaſure, whichis 
contraay to Suppoſicion : Theretore, it rwo numbers, &c. VVhiehwasto | | 
be demonſtrated. | | I 
| | I 


_—_— 


= | 3 
| PROP. 38. PROBL.s5. | k 


| 

a «i; Three numbers A, B, andC, 
ST. al bemg gwen, to find the leaſtuns 
ber they meaſure. 


fa) 36. 7. | | + Es ; Conſt rufAion i Er 2D be the cal C 
— 0,” I2 number that AandÞ ) 

F----- doth meaſure, C doth meaſureit, 0! . 
em 


; dothnot meaſure it : if ir doth me 
ſureit: Ifay, that it is the leaſt that the three A, B, and C do meaſure: 
otherwiſe, ſuppoſe E tobe lefle then D meaſured by A,B, and C : there || Pe: 
| fore Aand B meaſuring E, leſſe then D : D ſhall not - the leaſt meaſured (hal 
by A and B, whicii is azainſt the Suppoſition. | 
b) 36.7. | if C meaſure nor D, ſuppoſe ÞE to be the leaſt meaſured by C andD; 
I ſay, that it ſhall bethe leaſt that A, B,zand C, do meaſure , for A Bm 
c) 11. c.1, | furing D, and D meaſurinzE, © Aand B ſhall alſo meaſure E , but Cu 
like manner, meaſureth E ,. therefore, the three A, B, and C, meaſureE;| 
and if you ſay E is not the leaſt, let F lefle then E, be meaſured by ws 

and. 
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by them, 4 {hall alſo meaſure F and C, D meaſuring F : (for A, B,and C, 
meaſures it,) E the leaſt number meaſuredby C D , ſhall meaſure in like 
manner, F the greateſt, the leaſt, which is abſurd : Therefore E is the leaſt 
that A, B, and C, meaſureth, Therefore,8&c. which was to be done, 


COROLLARIE. 


From hence follows, that if three numbers do meaſure a 
mmber that the leaſt number they meaſure, meaſureth alſo 
the ſame number : For in the laſt part of this Demonſtration, 
v that A,B, and C, are put to meaſure F , it hath been de- 
monſtrated that E which is the leaſ number meaſured by them, 


doth alſo meaſure F. | 


GAO on ———_— —__ . A A GE II 


PROP. 39. THEOR. 34. 
"| I = If one number B , meaſure another 


B.i.-4 G:.-3 mumberA, that which it meaſareth A, 
ſball bave a part denomuated of the number meaſuring B. 


Demosſtratica FJ Or let B meaſure A as many times as there are nnites in C; 

foraſmuch then, as unity meaſureth C, and B meaſurerh A 
equally : a alternately , unity ſhall meaſure B, and C ſhall meaſure A 
equally, and therefore unity ſhall be the ſame part of B, as C is of A Þ, but 
uty 15a part of B denominated of the ſameB: therefore, C ſhall be a 


'partof A denominated by B, Therefore, it a number &c, Which was to 
'dedemonſtrared. 


—— - _ CO ——_— 
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PROP. 49. THEOR. 35. 


| 
| 


"MR T If a number A , bath a part B, 
gps —_ the number denominated of that part 
C, meaſureth tt. 


Demonſtration FOr ſeeing that B part of A , is denominated of C , but unity 

| is one part of C denominated of the ſame C, unity ſhall 

meaſureC, and Bſhall meaſure A equally *: Theretore, alternately, uniry 
I meaſure By and C ſhall meaſure A equally. Thereforc,ifa number,8&c. 
hich was to be demonſtrated, 


Ee 2 PROP, 


dC, (if poſſible. Seeing A and Bdo meaſure F, D the leaſt, meaſured 


a) 15. 7. 
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40. 7. 


| 


PROP. 41. PROBL, 6, 


od A Second To find the leaſt number mh 


.- B Third e parts given A,B 
-, bath the parts given A,B, andC. 
ATTIL eoeces ID Conſtruttion Et D, E, andF, be de | 

[aned of che pore A, I 
C,and let G * be the leaſt that DE, and F, do meaſure ; I ay, that Gisthe 
leaft, having the parts given, A,B, and C, Wn 


DemonſtratiosF{Or ſeeing that D, E, and F, do meaſure G, ÞG ſhallhay 
the parts denominated by D, E, and F; thatis toſay, th 

parts A, B, and C, being denominated of D, E,andF ; I ſay, that Gisalh 
the leaſt, having ſuch parts, - | 
For if it be denicd , let another lefle then G have the ſame parts A, p 
and C , which ſuppoſe to be H; Foraſmuch then as H hnaci the part AB, 
and C, the numbers D,E,and F, denominated of the ſame parts A,B,andC, 
ſhall meaſure H; therefore, H being leſſe than G ; G ſhall not be the let 
number meaſured by D,.E, and F, which is contrary to Suppoſiti 
Therefore, a lefle number then G, ſhall not have the parts given, A, B,ax 
C, but G ſhall bethe leaſt : Therefore, &c, Which was to be dema- 


ſtrated. 
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PROPOSITIONS, 


PROBLEMES, & THEOREMES. 


PROPOSITION 1. THEOREM 1, 


If there be as many numbers 


| IPL D — | 

"' TOINERY 2 E— As you pleaſe continually propor- 
"i Ldoeteb | 

X . tonal: A,B, and C , and that 


the extreams A and C,, be primes to one another, they ſball be the 
laſt of all thoſe mbuch have the ſome rate mith them. 


Demonſtration FP Or it it be denied, ſuppoſe D, E, andF, lefle then they in 
K the ſame reaſon: Foraſmuch as there are as many num- | 
dersa$you pleaſe of tlie one part A, B, and C , and. as many of the other, 
D, E, and F, which taken two and two, arc in the ſame race 2, in equal 
rate, as A ſhall betoC, foDroF ©: But AandC arethe leaſt of their |þ) ,,.5. 
rate, being primes to one anorher, by Suppoſition , © therefore as well A,as |c )21.7, | 
C, ſhall meaſure D and F equally , the greateſt, rhe leaſt, which is impoſ- 
ible : Therefore, A, B, and C, are the leaſt of their rate. Therefore, if,&c. | 
W | Which was to be demonſtrated. TT | 
PROP. 


——_— —— 
II 


I em... 


——— —tree Rs eo—_ Ee ———  — 


ethos 


| Conſtruftion | Er A multiplying it ſelf produce C , and multiplying B pro 
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PROP. 2. PROBL. 2, 


a To find as many numbers 45 jm 
C4 D6 Eg pleaſe continually proportional, the lf 
F G x . 

yy 12 "IG OP ina gen rare. 


| 
duce D, and Bby it ſelf produce E; I ſay: that C, D, andE, 


are the leaſt in the rate of Ato B, andare continually proportional, | 
| 


| 
ſelf, and F and 1,extreams of four proportionals are produds 


Rm. | A - 


| DemouſtrationF; Oraſmuch as A multiplying Fd and B, makes C and D454 


istoB, ſoCisto D; again, ſeeing that B multiplying A,g 
| makes D andE, *as Ais to B,ſfoD isto E : therefore,C, D, and E, are con- 
| tinually proportional in the rate of A to B, and are alſo the leaſt. | 
| For ſecing theextreams C and E, arc products of A and B, multiple] 
| each by himſelf Þz But A and Bare primes ro one anorher , being theleaf 
of their rate ,.< the extreams C and E ihall be allo primes to one another, 
Therefore C, D. and E,are the leaſt in the rate of A, B, and C, 

Secondly, ler A mu'tiplying the three numbers C, D, and E, produceF, 
G, and H, and B mulciplying E makeI , I ſay, thatthe four numbers F,G, 
H, and1, arethe leaſt in tiie ſame given rate of ArtoÞB , andcontinuly 


proportional, | 


| 


| Demosſtration For ſceing that A multiplying C, D, and E, hath or oducel 


F., G,and H; F,G, and H,ſhall have the ſame rateasC,D, 
and E , that is to ſay, as Aand B, again, ſecing that A and B, multiplying! 
E, have made H andI, 4as AistoB, fo His tol, therefore F, G, H, and 
I, are continually proportional in the given rate of A and B, andare al} 
rhe leaſt. | 

For A and B, being the lealt intheir rate, *© they ſhall be primes to ore! 


| another : But C and Eare products of A and B multiplyed by rhemſelits] 


and Fandl1are alſo productsof A and B, in C andE : to wit, F of AinG, 
and Iof BinF , fF andI the extreams ſhall be a}ſo primes ro one another: 
Therefore, F, G, H, and I, are the leaſt of their rate , whichis the raedf 
A to B, bythe ſame reaſon we ſhall find 5 or 6, &c, Thercforc, we hai! 
found,&c. which was to be done. | 


COROLLARIE. I, | 


It follows hence that,if three numbers are continually propott- 
| onal, and the leaſt of therr rate,the extreams ſhall be ſquares:and 
| if 4 be continually proportional, the extreame$ ſhall be Cubt, 


[ 
{ 
z 


| for C and E the extreams,are products of A and Beach by him- 


of A and B, multiglyed each by his ſquare C and D,*c. 
C0 


\ = 1 


— — — 
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COROLLARIE IL 


It follows alſo that the extreams of the numbers continually 
proportional , found to be the leaſt in the given rate, (by this 
Propoſition ) are Primes to one another, * it having been demou- 
ſtrated that C E and F I, are Primes to one another. 


COROLLARIE III. 


It appears alſo that two numbers , the leaſt in the given rate, 
do meaſure all the means whatſoever of the leaſt in the ſame 
rate, being products of the multiplication of them by ſome other 
numbers, 45 D the mean,which is produced of A by B, and G H 
means of A, by D and E, or of B by C and D, &c. 


[uy 


TO 


| PROP. 3. THEOR. 2, 


ther Li 
A$B12 C18 D27 If there be (03 MANY RUMIErS 03 


Bs F 3 You pleaſe contmually proportional A, 
- 9 : : I p 
K8 Liz Mi8 N27 B, C, andD, the lea;; of all thoſe 


that bave the ſame rate with them , the extreams A andD, are 


primes to one another. 


Demonſtration FPOr © let E and F be found the leaſt inthe rate of AtoB,or B 

rtoC, or CtoD, bEandF, thall be primes to one ano- 
ther : again, let the three G, H, and I, be found the leaſt in the rate of E to 
F: andalſo the four K, L, MandN , and fo following , until thar K, L,M, 
and N,be equal in number ro A.B,C, and D : Foraſmuch,1s A,B,C, and D, 
are the leaſt of their rate, and K, L, M, and N , equal in number to them, 
deing allo the leaſt in the ſame rare, they ſhall be equal ro them, cach to his 
correſpondent q to wit, A to K, and DroN, <now KandN are primes to 
'one another : Therefore, A and D are alſo primes to one anorher, There- 
tore, it there be, &c, VVhich was to be demonſtrated. 
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PROP. 4. PROBL. 2. 

AG B5 Ca D3 Pr 117 _ X 

a Bag Bao Gy There being gwen as many rates 
Xa out pleaſe A t4B, and C tyD, 


A6B5CaD3tE; F | ; We: 
Hig G0 Tis Kar * from ther leaſt mnuers, to find as 


LD= N= O- __ many numbers as you pleaſe continu- 


——_— 


7 A ; 
H4 G20 115 ally proportuonal, the leaſt according 
Mqg8 Lqo K 30 N 105 
0—=P—-Q -—R-— 


HR 


to the oven Tate. 5 = 


___ a 


to wit, B conſequent, ſhalbmegfure P conſequent, and by the ſame reaſon, 


— 


—_ , A —— 
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Avingafound E the leaſt numbe ett Banc, 
26.7. | Confirutton ving found E the leaſt number mealure and C,z 214 | 
--— »hht f H 3; lctF be found as oftentimes meaſured "4 A,aSE wry 
and G as oftentimes meaſured by D, as E by C : F, E, and G, ihall be | | 
tinually proportional , the leaſt according to the given rate, | : 
Demorſt ration Fwy as Aand Bdo cqually mcaſure F and E, thy i | 
is to ſay, by one andthe ſame number ; let chem meaſure; - 
b)g.c.ſ. | by H, that being, » A and B multiplying H, ſhall produce F andE , where. 5 
18.7 fore, as AistoB, ſoFistoE. Inlike manner, C and D, equally meaſy. Ml |' 
ring E and G, as C to D,fo E ſhall b wal Ih 
\ A6 Bg C4 D3; therefore, F,E, and G, are continually pro S 
H4FaqgE20Guis portional , according tothe rates of Ato}, 
I-K- L-—- and C toD. I ſay, that they are alls the 
 A6 Bs C4 DzE5F7 leaſt. Forititbedenied, ſuppoſe], K, an 
H 24 G20 115 K21 L, to be lefle in the ſame rates, cachto his 
| L=D—N=- 0— correſpondent. Foraſmuch then as Aa. 
c) 21.7 A6 BzC4D3Ez F7 Bare the leaſt in their rate, © the ſame 
H24 G20 115 ſhall equally meaſure I an{K, beingin 
M48 Lqo K3o N1og rhe ſame rate, to wit, B conlequent, ſhall 
O-P—-Q-—R-— meaſure K conſequent : by the ſamere-: 
ſon C an D ſhall equally meaſure Kandi! IF | 7 
L ; towit, C antecedent, Kantecedent: Tucreforc, Band C, meaſurin;' 
d) 27. 7 K andE, 4 che leaft, meaſured by Band C, ſhall alſo meaſure K; the oreat tc 
" Eſt, the leaſt, which is abſurd, therefore F, E, and G, are the leaſt, | { 
Let there be three rates given tothe leaſt numbers of Aro B, CroD,and| MW |n 
| of E to , to find fuur numbers,the leaſt continually proportional, accord-| M |r: 
e) 26.7 ing tothe given rates, © having again found G the leaſt char meatureth B, Wh | & 
and C 2 and 3; letH be found as otren times mcaſured by Azas G by Band! i |E 
I as oftentimes meaſured by D, as G by C, that being ſo, E-ſhall meaſurel,| WM |b 
or ſhall not meaſure ir. Let it meaſure it in the firſt place, and as often 
times asI is meaſured by E., letK be as oftentimes meaſured by F. Iay, " 
that H,G,I, and K, are continually proportional, and the leaſt; according) i | 
to the given rates , as hath been ſhewn. | | 
f)36.7. Now letE not meaſurel, and * having found K the leaft that E and!| i | 
do meaſure, ler L be as often times meaſured by G, and M by H, as Kbyl;\ 
| and ler alſo N be as often times meaſured by F, as Kby E ; I fay, charML| MF | 
K, and N, are the lcaſt according to the given rates. | | 
| Wn; 
Demonſtration F'Or; Hz G, andI, meaſuring M, L,and K, equally,as is before! i | 
| ſhewn, M ſhall beto L, as HroG, and L to K, as Gtol:\ MF 4 
; but by the ſame reaſon, H isto G, as Aro B, andG rol, as C to D; (Aand 
| B meaſuring Hand G, and C and D,G and I, equally,) rcherefare, asAt|W | D 
| B, fois MtoL, andasCtroD, fois LrtoK. Bur as E istoF, Kisallor | 
| N : (E andF equally meaſuring K and N,) therefore, M, L, K, and N, a! | p 
| continually proportional, according to the given ras, Pt 
| | Theyare allorthelcaſt; For it ir be denied, ler O, P, Q, and R, be 0121 Id 
| poſed the leaſt according to the fame rates, Foraſmuch as A and B are the of 
'#) dr,.7 leaſt of their rare , B they thall equally meaſure O and P in the (ame rate; - 
| ef 
G 


h) 27. 7+ ., | dent: wheretore, Band C meaſuring P, h G the leaſt number meaſured rir 
B and C, ſhall meaſurethe fume P, No#'p 1n, 


| CandD, ſhall meaſure Pang Q equally ; rowit, C antecedent, P antece 


-—_—_—_———— — 
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"Now having ſhewn, thatasG istol, fois LtoK: that is roſay, fois P 
oQ: alcernarely, as G toP, ſolroQ: and therefore G meaſuring Þ, I 
hallmeaſure Q: Bur E ſhall alſo meaſure Q, i ſecing that E andF), the 
leaſt of their rate,do equally meaſure Q and R, inthe ſame rate; towit,the 
antecedent E,the antecedent Q: theretoreyl and E,meafuring Q and K; the 
leaſt number meaſured by I and E, ſhall alſo meaſure Q,, the greateſt, the 
leaſt, which 15 abſurd: Wherefore M, L, K,andN, are the leaſt: and fo 
callowinz,if there be more rates'given tothe leaſt numbers,&c. Therefore, 
teins given, &c. Which was to demonſtrated, 


ene 


PROP. 5. . IHEOU. $4: 


: "a - Plamnumbers AandB, are the 
24 4 


G 18 : one to the other in a rate compounded 
6s E Ty 
C4 D ME OM of their ſides. 


DemonfiratioF; Or D multiplying E, produce G, foratmuch as D multiply- 
inz C and E, hath produced A and G, A ſhall be ro G, as C 


hall be toB, as D to F : therefore, A, G, and B, are continually proportio- 
nal, according to tie rates of CtoE, andot DoF the ſides, Bur Þ the 
nteof Aro b, is compounded of the rates of Aro G, and o! G to B: there- 
fore, the ſame rate of A to B, ſhallbe compounded of the rates of C to 
E, andof Do F, the ſides. Therefore, the numbers, &c. Which was to 
be demonſtrated. 
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PROP. 6. THEOR. 4. 


Bd Boa C:6-D50 If there be as many une! s (1s 
$09 Hg you pleaſe , continually proportional, 


A,B,C,andD , andthat the firſt A, mea ſure not the ſecond B, 
alfonether of the otber , ſball meaſure any of the other. 


 Demonſtratio; -Or that neither of them doth meaſure his next following; 15 
| manifeſt, toraſmuch as A, B, C :D, are continually 
' Proyortional , and as A meaſurerh not B, 2 it thall be no part chercot , bur 
parts : wherefore Þ B,which is the ſame parts of ©, ſhall nor allo meature 
©, nor C and ÞD : 1 ſay alſo, thar neither of the other , ſhall meaſure any 
of the other;as A mcaſurerh not C.<For having foi nd F,G, and H,the leatt 
inthe rate of Aro Byor of A,B,and C,in equal rate,as Aro C,ſois F ro H:bur 
leing that as A is toB,ſo F to G,& as A meafurethnot B,F ſhall not meaſure 
Gwhcrefore F (hall not be unity,otherwiſeF ſhould meaſure G,unity micaſu- 


ng every number:therefore,4F and H,being pfimes to one another,& F be- 


| 28 2ot unity, F ſhall not meaſure H, and therefore alſo A ſhall nor meaſure 


C: | 


— tr 


— 


1) 21.7. 


wE: and ſeeing that E multiplying Dand F, hath produced G and B; * G | 


_— 


4) 2,4. 0. 7. 
b) 20. d.7« 


C) 2.8.35-7. 


d) 3;8. 


pets — 


4 , 
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a)6.8. 


_—_— 


| 


| fureE. Therefore, if there be,&c. Vhich was to be demonſtrated, 


- C:: for it hath been ſhewn chatas Aisto C, ſo Fisto Hy, in like manner, z 


ſhewn that as B meaſureth not D , raking four numbers in the rate of At 
B, and the leaſt , not any other ſhall meaſure any other. Therefore, 
Which was to be demonſtrated. , 


—— 


PROP. 7. THEOR, 5. 


Az B6Cr: D214 E4®8  FTftherebe as many numbercy 


you pleaſe, A, B,C, D,andE, continually proportional , and 
that the firſt A, meaſureth the laſt E, it (ball alſo meaſure th 
ſecond B. 


Demonſtration FOr if Abe not ſaid to meaſure B the ſecond , 2 allo neithe 
of the other ſhall meaſure cither of the other : therefore 4 
the firſt ſhallnot meaſureE the laſt, which is abſurd, A being putco mes. 


—'Y 
m__—_— 


PROP. 8. THEOR. 6. 


- RE 9-0 If bereen to numbers A ands, 
G8 H1a 118 K27 there fall mean proportionals Cad 
E 32 L48 M72 F198 D, in continual proportion : a nay 
as ball fall beteen theſe (of means contrually proportional ten 
ball fall as many mean proportunals between two others thi 


[ball bave the ſame rate. 


Demonſtration For having taken G, H,I,and K, the leaſt in the rateof Av 
C, and equal in number to A,C, D, and B, in equal rate, 
A ſhall be toB: and therefore, as E to F, fo Gto K ©; wherefore, Gand 
K, being primes to one another : ſeeing they are the extreams of theleal 
numbers, band ſo the leaſt of their rate: © G ſhall meaſure E equally, and 
K ſhall meaſure F: therefore, as often times as G and K ſhall meaſureE 
and F, let:there be two other numbers L and M, as many times meaſi 
by Hand I, in ſuch ſortas G, H, I, and K , may meaſure E, L, M, andh, 
equally , each his correſpondent, 4 wherefore, G, H, I, and K, multiply 
ing the number by the which they meaſure E, L, M,and F they ſhall pre 
duce E, L, M,and F : therefore, E, L, M, and F, ſhall be in the ſamerar 
as G, H,I, and K, but G, H,1I, and K, are continually proportional : there 
foreE, L, M,and F, ſhall be ſo alſo, and being equal in number to A;BÞG 
and D, there ſhall fallas many mean proportionals between E and F, © 
between A and B. Therefore if, &c. Which was to be demonſtrated. 


\ x \ 
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D PROP. 9. THEOR. 7. | 
to 
&, I | 
nei | lf tmo numbers A and B |, are 
Unity 1 primes to one another , and between 
G4 H6 lg them there fallmean numbers , contt- 
M18N 2 . 
£8 C22 BON 37 nually proportional, C,, and D , 4s 
Ta mean continual propor tionals as ſhall fall. between them, 
el I ſball alſo fall as many between each of them and untty. 
tl Demonſt7ar10- Or having propoſed unity, letE and F be found the leatit in 
therate of A to C, andlet che three G, H, and I, be taken 
inthe ſamerare, and chen the four K, L, M, and N, and fo on until the num- : 
ther |bers taken be as many as A, C, D, and B, Now A and Brhe extreams, be- | ** ®* 
ea | ing primes toone another , A,C, D,and B, ſhallbe theleaſt inthe rareof | * 
12 ME EtoF: Bur K, L,M,and N, which are as many as A,C, D,andB, are al- r.8. 
ſorhe leaft in the ſame rate , by the conſtruction, therctore, K, L,M, and 
N, arecqual to A, C, D, and B, cach to his correlpondent, that is to ſay, 
_—_ KtoA, andN to B, tothe endrhere be none leſſer than rhe leaſt, 
But, (as is manifeſt by che emonſtzation of the ſecond Prop. 8.) E mulri- 
phingirſelte, harh produced G , andmultiplying G hath produced K; E 
ſhall * meaſure G by E , and G (hallalſo meaſureK by E : Bur bunity mea- | a) 7. c.C. 
b, furesE by E, therefore unicy meaſures E, and E meaſures G, and G mea- |b) 5.c.(. 
and | fares K equally ; and cheretore; nnity is che ſame part of E , and E of G, as P 
29, Q, 


Got K; thercfore, unity and E, G, and K;, are continually proportional: in 
lkemanner , unity and F, I, and N, are continually proportional : There- 
fore, as well E, G,and K, as F,l, andN, wich unity, being equal in number 
wKL,M,andN, there ſha!ltall as many numbers continually proportio- 
nalberweenunity and K , or his equal A; anuberween unity andN, or his 
equal B, as between Aand B, Theretore, if two, &c. VVhici: was to be de- 
monſtrated, 


PROP. zo. THEOR. 8. 


If between two numbers A and B, 
A8 I1iz K18 B2j7 


Eq H6 Gy and unity C, there fall numbers contt- 
D f 
223 nually proportional , as many as ſhall 


fall of continaal proportionals be- 
laeen each of them and wnty , tbere ſhall ns many continual 
proportuonals fall betmeen them A and B. 

Demonſtration [= A be the product of D in F, andI the produ&t cf D in Hz 


"it 


and K the product of Fin H, C being to D, as D to E, and | 
F f 2 D 


ES — 
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Nr ne  LECCEEEEE———————————— — 


a)5.c.l. Dto E, asEto A: #and C meaſuring Dby the unites chat are in D, H 
b)g.c.{, ſhallmeaſure E, alſoby the unites which are in D, Þ therefore, D by it (elf 
| ſhallproduce E, and E by D ſhall produce A ; in like manner, F by him(g 


| ſhall produce G, and G by F ſhall produce B. 
| Foraſmuch then as D multiplying 


C) 17. 7. ' A8$ I12 Ki8 B 27 /DandF J produceth E and4H, «cas Hy 
Eq H6 Gg. toF, ſoEisto H: by che ſame reaſon, ſe. 

D2 F3 ing chatF multiplying F and D,hathma4 

C1 H and G,as Disto F,ſo H is to G:therefore, 


| E, H, and G, are continually proportional 
d)17.7- | Again, D multiplying E and A, hath made Aand1; therefore, asg4 
| ſhall beroH, ſo Atol: and feeing thar D and F multiplying H, makes] 
e)18.7. | andK; ©as DſhallbetoF, fol toK: and in flike manner , K hall berg p/ 
f)17.7- | as HroG: therefore A,I, K, and B, are continually proportional : therefore 
berween A and B, there doth tall ewo meanes continually proportiong]: 
to wit, as many as between A and unity , or Band the ſame uniry, There 
fore; &c. Which was to be demonſtrated. 


— — > CD—C——_—_— 
——— 


PROP. 11. THEOR. g. 


as 65 ts Between two ſquare nunbers a, 
C5 and B , there 18 a mean propurtim 
number : and the ſquare A, is to the ſquare B, n a double rates 
the ſide C, to the fide D. 


Demonſtration FOr letE be the produ of Cin D, orof DinC, fordl- 
a) 18. d. much as C by himſelf hath made A 2 a ſquare nnmber, and 
b) v7.7. | by D hath madeE, vas CisrtoD,fo Aisto E: again, ſeeing that D mul 
18.4, | tiplying Chath madeE, and multiplying it (elf, hath made B a ſquar 
number , as C ſhall be to D, ſo E to B : therefore, A, E, and B, (hall becat 
17-7- | tinually proportional in the rate of their ſides C and D : Therefore, beret 
; Aand B there falls a mean proportional number E, 
e)6.d.7, | . Secondly, ſeeing that A, E, and B, are continually proportional, c Athe 
10. PF. firſt, ſhall be ro Brhethird in a double rate of A the firſt, toE the ſecond, 
| which is the ſamerate of the fide C. Therefore, between, &c. Which wa 
to be demonſtrated. 


PROP. 12. THEOR. 1s. 


Az7H36 148 B6 Buetyeen two Cube numbers A aids. 
E6 Gi2F16 


C3 D4 there are two numbers mean proportion, 

H and1, andthe Cube A, is to the Cube B , ina Triph ratt f 
the fade C, tothe fide D. 

Demo 
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.- 6 CATER 
Demonſtration F/Or C multiplying it ſelf , makes E, and D multiplying ic 
{elf makes F; and C and D, multiplying one another makes 

G, and multiplying G makes H and I. 
Foraſmuch' as C mulciplying C and D, hath made E and G, 2 as C 
hallbe to D, ſo EroG : In like manner, ſeeing that D multiplying D and C, 


ae continually proportional in the rateof C to D. 

Again, foraſmuchas C multiplying E , hach made A, a Cube number, 
and mulciplying G bath made H, by the conſtruction , © A ſhall be to H, as 
EtoG , thatis tolay, as CroD: inlike manner, ſeeing that by the con- 
iruction, D multiplying G, hath made I , and multiplying F hath made the 
Cube B4, I (ball be ro B, asG toF ©, thatisro ſay, asC to D. Bur, fHis 
alſorol, as C to. D : foraſmuch as C and D multiplying G , have made H 


CroD: therefore, berween the Cubes A and B, there do fall two mean 
proportionals H and I. | 
Secondly, foraſmuch as}A, H,I, and B, are continually proportional , A 
thefirſt ſhall bero B the fourth , ina Triple race of A che firſt, to H the ſe- 
'cond, that 1s roſay, of rhe fide C, to the fide D: for CistoD, as A to H. 
Therefore, between rwo Cubes, &c. Which was robe demouſtrated. 


| PROP. 13, THEOR. rt: 

If there be as many numbers as you pleaſe continually propor- 
inal, A, B, and C , and that each multiplying it ſelf, make 
aers , their produtts D, E, andF, ſhall be proportional , and 


ſthenumbers firſt taken A,B, and C, multiplying their produtts 


D,E, ud F, do make others G, H, and 1, thoſe ſhall alſo be pro- | 


ortional, and alwayes this happens about the extr cams. 


| As Be T9 
| 4 N8 E 16 O33: F64 
| G8 P16 Q32z: H64 Rink $ 256 Its 


| Demonſtratioz F; Or let A and B multiplying one another make N, and B and 
C make O : then ler A multiplying Nand E, make Þ 

andQ, and B multiplying O and F, make Rand S. 
Foraſmuch as A multiplying A and B hath madeDandN, 2 as Aro B, 
ſoDtoN , by the ſame realon, ſeeing that B multiplying Aand B, hath 


|madeNand E, as AistoB, ſoN to E: therefore, D; N, and Ezare continu- 


Ulyproportional in the rate of Ato B. 

| Again, ſeeing tharB multiplying B and C , hath made E andO , basB 
5G, foEistoO: in likemianner , ſceins that C multiplying B and C, 
hath made Oand F, asBis to C, ſo OistoF; therefore, E,O, and F, arc 
continually proportional in the rate of B ro C, or of A to B: therefore, D.N, 


| and 


and: Therefore, A, HI, and B, are continually proportional in the rate of 


hath made GandF, bas C is roD, foGis toF: therefore, E,F, andG, . 


a) 17.7. 


b) 17+ 7- 


| 
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C) 1.9, 


d)11c.L. 


| ſballmeaſure the cube B. 


G36 
ſballmeaſure the ſide D, FI, the ide C doth meaftre the ſilt, 


| meaſure B, Therefore, if one number,8c. Vhich was to be demonſtrated, 


— —_——_ ———— 


and E, being continually proportional in the ſame rate: in equalrate, az 
coE,foEtoF: therefore, D, E, and F, are continually proportional, 

Moreover, fecing that A multiplying D, N, and E, hath madeG,P, any 
Q ; G,P,andQ ſhall be inthe ſame rate as D, N,and E : that js to lay 
as AroB., And ſeeing thar AandB multiplying E, have made Qandy, 
cas AistoB, ſo Qisto H; therefore, G, P, Q, and H , are proportionalin 
the rateof Aro B: in hke manner , — that B multiplying E, 0, andF, 
hath made H,R, and S, Hz R, andS, ſhallbe proportionals in the rategf 
E, O,and F, that is to ſay,ot Bro C, or of AtoB. 

Laſtly, ſeeing that B and C, multiplying F, have made $ and I, « $ (þj 
betol, as BroC, or Ato B: therefore, H, R, $, and I, are proportional 
in the rate of A to B:'therefore, ſecing that G, P,Q, and H, are alfoin 
continual proportion in the rate of H,R, and1I, incqual rate , asG ſhallke 
toH, ſo Htol: therefore G, H, and I, are _—_y proportional. There. 
fore, if there be, &c. Which was to be demonſtrated. | 


| 
| 


— — 


PROP. 14. THEOR. 12. 


As Em B3zs « Tf aſquare number A, dith wa 
re a ſquare number B, alſo the (ileC, 


alſo the ſquare A, ſballmeaſure the ſquare B. 


Demonſtration FPOrlet C and D multiplying one another , make E, foral 
| muchas C multiplying C and D, hath wade AandE, ag 
C ſhall beroD, ſo AroE : inlike manner, ſeeing that D multplyingC 
and D, hath made E and B, E Þ ſhall be to B,as C to D : thar isto{ay, z 
A toE:. therefore, A, E,and B, arecontinually proportional in therate o 
C to D. But A the firſt, meaſureth'B thelaſt : therefore, A the firſt, ſhall 
alſo meaſure E the ſecond : therefore ſeeing that C is to D, as A toF, and 
A meaſureth E, therefore the {ide C, ſhall meaſure the {ide D. 
Secondly, let the fide C , meaſure the fide D : I ſay, that the ſquare A, 
meaſureth the ſquare B: < (foras hath been demonſtrated, A, E, and, 
are continually proportional in the rate of C to D, bur C meaſures D: thert- 


fore A ſhall meaſureE, and E ſhall meaſure B : « therefore alſo A hal 


Mr, 


A — —  — —— es LE ——e—eee ee ee en—e——s 


PROP. 15. THEOR. 13. 


A $8 H24q4 I 22 B216 % th 
ls as If a cube number A, meaſure a 


Cz D6 number B, alſo the ſide C, ſhall meaſmn 
the ſide D, and if the ſide C,, meaſure the ſide D, alſo the cate A, 


Dems 
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Demonſtration pe let C and D, each multiplying it ſelf, make E and F;and 

multiplying one another make G , and laſtly, mulciplying 

Gmake HandI : Foraſmuch then, (as by the demonſiration of the 12 

+8.) as well E, G, and F, as A, H,I, and B, ate continually proporrti- 

A therarteof C ro D: Bur A the firſt, meaſurecth Brhe laſt, * A the 

feſt ſhall meaſure alſo H the ſecond therefore A being toH ; as C to D : 
C the fide ſhall alſo meaſure D the ſide. 

Now let the fide C , meaſure the fideD : I ſay, that the cube A ſhall 
meaſure the cube B : For by the reaſon above, as CisroD: ſo A is to H, 
A,H,L,and B, being nanny | uae rn inthe rate of C to D, as hath 
teen ſhewnin the 12 Prop, 8. Wherefore C the fide , meaſuring the fide 
D, alſo A, ſball meaſure H : bur H meaſures I, and I meaſures the cube B: 
(being continually proportional : )b cherefore A ſhall alſo meaſure the cube 
B. Therefore, if a number, &c. Which was to be demonſtrated. 


Pe SCC—————————— 
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PROP. 16, THEOR. 14. 


A'4B 2: If a ſquare mmber A, doth not 
C4 Ds meaſure a ſquare Wunber B , alſo the 


k&C, /ballnot meaſure the fide D, andif the ſide meaſure not the 
fi alſo, the ſquare ſball not meaſure the ſquare. 


DawſratiozF{Or ſuppoſe the fide C doth meaſurerthe {ide D : 2 therefore 
the ſquare A ſhall meaſure the ſquare B, which is abſurd: 
_ propoſed not to mea{ure it , wherefore C the {ide ſhall nor meaſure 
eD. * 
Now I ſay, that if the ſide C doth not meaſure the fide D, that alſo the 
_ A ſhall not meaſure the _ B: for if A be ſaid ro meaſure B, the 
C ſhall alſo meaſure the fide D, which is abſurd, for ic is propoſed nor 
tomeaſure ir: Therefore, the ſquare A ſhall not meaſure the ſquare B. 
Therefore, if a ſquare number, &c, VV hich wasto be demonſtrated. 


P ——_— ———— 


PROP. 17. THEOR. 15. 


If a cube number A, meaſire not 

a cube number B, alſo the fade C, ſball 

2 D 3 mtmeaſurethe ſideD, and if the (ade 
meaſure not the ſide , neither ſball the cube meaſure the cube. 


Demonſtration FOr ſuppoſe that the ſide C doth nieaſute the fide D, 
2 therefore the cube A, ſhall meaſure rhe cube B, whicit is 


wax tor it is propoſed not ro meaſureit: therefore, C ſhall not mea- 
e D. 


\— "FI 


Now | 
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, Now, aStheſideC meaſureth not the ſide D; I ay, chat the eubeq/ 
b) 15. 8 | ſhall nor meaſure the cube B. For if A be ſaid ro meaſure B, the (ids C4) Mf |! 

ſhall alſo'/meaſure the ſide D , which is abſurd : For it is propoſed nor! Ml 1! 
meaſure it : Therefore the cube A, ſhall not meaſure the cube B, Whye,| 
fore if a cubenumber, &c, Which was tobe demonſtrated. [« 


toe —— ||: 
PROP. 18. THEOR. 16. | 

| C 

A 13 G 18 B27 Between two Plain numbersalit, | 

| C6 DzE9 F3 aus, therers a mean proporty- 


nal number G, and the Plain A is to the Plan B, in aduublerny | 
of the Homologal fides (or fides of ke rate) CE, audDF. ||, 


Demonſtration FPOr let D and E multiplying one another, make G, for. w 
much thenasCistoD, ſo Eis to F, alternately, C (hal 

betoE, as D to F : andſceing that D multiplying C and E , hath made4| Ml | - 
a) 17.7. |andG, * AſhallberoG, as CtoE: thatis toſay. as DoF : and ſeein 
b) 17.7- | that E multiplying D and FF hath made G and B, » G ſhall be to B, as DE: 

| therefore A, G,and B, are continually proportional in the rate of C to; 
or of D to F : therefore between A and B,there is a mean proportional G,Bur 
c)26.d. 5, | foraſmuch as A, G, andB, are continually proportional, < A isto B, int 
double rate ofAtoG, that is toſay, of C ro E, or of Dto F : Therefore, 
the Plain A, 1s to the PlainB, ina double rate of CroE, or of D tok, 
ſides of one and the ſarge rate : Therefore, berwcen,&c. Vhich was toke 
demonſtrated, | I 


m—_— — = _ _ _ ——  — _ —_ —__ —_ n ® —_— 


ROP. 19. THEOR. 17. 


_— 
_ 


Orlet Cand D, multiplying one another, make 1; and? 
and G, make K ; and Dand F, make L : Laſtly, E andB 
multiplying L , make M and N : Foraſmuch then as C, D, andE, arep® 
portional to F, G, and H : alternately, they ſhall be alſo proportional; ® 
wit, asCtoF, ſoDtoG, andEtoH: and ſeeiug that D mulciplying 

a) 17.7,” | andF, hath madeIandL, -asC isto F, foisI to L : inlike manner, ſee 
ing that F multiplying D and G, hath made Land K; as D isto G3 ſoisl 
to Ky, whereforeI, L,and K, are continually proportional in the rate0 ' | 


—Y 


— 


| AN | - + 
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| —_ — 

— ſor, D toG, orof EtoH: And foraſmuch as A ſolid, is produced from | 
\ | he mutual multiplication of the fides C, D, andE : andI is niadeof C in 

, D, or of Din C; E multiplyingl, ſhall make A , inlike manner  B ſolid, 
Q [bein madeof the mutual multiplication of F, GG, and Hz and Kot FinG, 
* | |ofG in F, H multiplying K, ſhall make B. en 
Wherefore, ſeeing that E multiplying I and L, hath made A and M, b A | 19; 7. 
4 fhallbeto My as I to L : that is toſay, as CtoF, or DroG, orEtoH, by 
he ame reaſon , ſeeing that H multiplying Land K, hath madeN and B, 
WW |cNſhallbetoB,as LroK : charistofay,as CroF, or Dio G, orE roH: |c) 17. 7. 
WW [pir4M is roN, as E co H, fſecing char E and H multiplying L, have made d) 18; 7, 
'W [MandN: therefore, A, M,N, and B, are courinually proportional in the 
WW [ratcofCroF, orof D roG, or EtoH: therefore berween A and B, like 
| 


lids, there talls rwo mean numbers continually proportional. 
Secondly, ſeeing that A, M,N, and B, are continually proportional, < A |e) 10. d. 5. 
isroBy 1na triple rate of AroM: But Ais to M, as Cis wF, or DtoG, 26,9. 7. 
or E. toH: therefore Aſhallbeto Binatriplerateof CroF , orof Dto G, 
or of E toH, ſides of like rate : Therefore, berween two Solids, &c. VVhich 
af | | was cobe demonſtrated, 


_ - EC LR 
_ A— - - > S— — 


PROP. 20. THEOR. 48. 


If between two numbers A andB, 

A18 C 24 B 332 Fo 
nmr there fall a mean proportional num- 
ber ©, thoſe numbers A and B, ſhall 
Ik kke Plames. 
Demonſtration FOr having taken D andE , the leaſt in the rate of A, C, and 


B; «Dand E ſhall equally meaſure A and C : Lerthem 
meaſure them by F, they ſhall alſo equally meaſure C and B, in the ſame 


ate , which ler be by G : therefore, » F multiplying D and E , ſhall pro- [þ) g.c.C. 
duce A & C, and <G multiplying D & E,ſhall proditce C and B:Foraſmuch |c) 9. e.C. 
Nip asE multiplying F and G hath produced C and B, 4 as C ſhall be to B, | q) 19. 7. 
loFtoG, but as C is to B, ſo was D to E: therefore, D ſhall bers E, as F 

toG, andby permutation, as D roF, ſoE roG : Bur foraſmuch as F mul- 
rf lying D, hath made A, A ſhall be a Plain numbet , and the ſides ſhall be 
D and F:in like manner;ſecing that G multiplying E,hath made B,B thall be 
alſo a Plain whoſe ſides ſhall be E and G, and as ſides, being ſhewn to be 
Proportional : towit,as DtoF; ſoEtoG, © A and Bſhall belike Plaines : e) 221. d. 7. 
| ,ifberwcen, &c. Which westo be demonſtrated, 


G 8g PROP, 


a) 20, 8, 


Y 


PROP- 211. THEOR! 1g. , 


If between two numbers & of 
A$8 CrnDis B 27 | 
Ea F6 G9 B, there fall tmo mean propurts 


Hz Tz'Mz K3L3Nz 1 con D, they (ball be jþ 
Solids A andB. 


Demonſtration [. Er 2 FE, F, and G)be the leaſt in the rate of A, C,D, and, 
foraſmuch as between E and G, there falls a mean propat- 
tional F, Þ Eand G thall be like Plaines. | 
Let H and I be ſides of Eand K, and L the fide of G, and foraſmuchs 
E, F, and G, doe meaſure A, C,and D, equally < , being the leaſt in the 
ſame rate; Let chem meaſure them by M , and 4 ſeeing that E, F, and(, 
do alſo meaſure C, D, and B; by the ſame reaſon, ler it be by N: in ſu 
manner, as M multiplying E, F, and G, may make A, C,and D, andN4l., 
ſo maltiplying E, F, and G, may make C, D, and B. Now E 1s produce 
of his ſides H andI, multiplyedby one another : andG is producedof the 
ſides Kand L : therefore, A is the produ of H, I, and M, mulciplyed toze 
ther., and B the ary of K, L,andN:; Therefore, © A is a ſolid nun 
ber,having the ſides H, I, and M, and B alſo a ſolid number, having thefide 
| K, L,and N: But ſeeing tharM and N, multiplying F,do make Cand0, 
as is ſhewn, fC ſhallbero D, asMtoN 8, but CandD, are in the fame 
rateas E and F: ſeeing that N multiplying E and F, hath made CandD, 
andalſoEandF, arein the ſame rateasH and K or I and L : therefore 
H ſhall be to K, andI roL, as MtoN , and alternately, H ſhall betol, s 
.KtoL, andItoM, as LtoN : Therefore the ſides H,I, and M ,arepr 
ortional to the ſides K, L,and M : h Therefore, the numbers A and B, ar 
ike Solids: Therefore, if between, &c; Which was to be demonſtrated, 


———_— —_— 


PROP. 22: THEOR, 20. 


Ag Bgg C ng If three numbers A, B, andC, | 
contmually proportional, and that the firſt A, be a ſquare , th 
| thirdC, ſball alſo be a ſquare. 


Demonſtration PE: ſeeing that between A and D. 2, there fals a mean py 
portional, A and C.ſhall be like Plaines; therefore Abe 


| 
| 


ing a ſquare, C reſembling it , ſhall be alſo a ſquare: Thereforc if there bf 
three numbers, &c. Which was to be demonſtrated, 


PROP, 


THE EIGHTH ELEMENT Lib y, 
| 


' 
| 
! 


| yu \ 


SEg=> © 


——_ — —_ 
- — 


Lib. 8. OF EUCLIDE. 
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PROP. 23. THEOR. 21. 


Azz Bas C75 D125 Tf four numbers A,B, C, and 
D, are proportional, and that the firſt A, bea Cube, the fourth 
D, ſball aſſo be a Cube. 


Demo:ſiration Or ſecing that between A and D, there fallstwo mean pro* 

portionals, Band C, * Aand D (hall be like Solids. There- 
fore, Abeing a cube, D reſembling him , ſhall bea cube alſo: Therefore» 
four numbcrs, &c, VV hich was to be demonſtrated, 


ma nd ſn 


PROP. 24, THEOR, 22, 


If two numbers A andB , be in the 


JP, 


54+ ſamerate toone another, as a ſquare 
number C,to a ſquare number D, and 


file firſt a be a ſquare, the ſecond B, ſhall alſo be a ſquare. 


alb fall one between Aand B, which are in the ſame rate, whici ler be F : 
Foraſouch as the three numbers A, F, and B, are continually proportjona!, 
md A the firſt is a ſquare, < Bhe third ſhall be alſo a ſquare, Therefore, 
lifewo numbers, &c, Which was to be demonſtrated, 


COROLLARIE. 


It is manifeſt from what is above demonſtrated that the pro- 
portion of every ſquare number , to any other number whatſoe- 
ver that is not ſquare, cannot be exhibited in two ſquare num- 
bers ; for if they could, d then the two firſt numbers wbich have 
the ſame rate as the ſquares of the proportion exhibited, ſhould 


| be ſquares alſo : ſeeing that the firſt is propoſed a ſquare,which 


x abſurd , for the ſecond 3s propoſed no ſquare , whence it fol- 
lows,that the numbers which are in a double rate, are not to one. 
another as a ſquare number,to a ſqaare number : for all theſe. 
double numbers here 4, 8, 16, 32, 64, 1258, Oc. ſhould be 
ſquares, for the firſt number 4, being a ſquare , © 8 /bould be al- 
ſo a ſquare , and alſo 16, and 32, &vc. which is impoſſible. 
For 


Ko: g 2 


—_—_—_ — 


a) 21,8, 


DemeſrationFOraſmuch as C and D, are ſquares, * there ſhall fall be- | 
tween them a mean proportional:which let be E : >there will | 


d) 24. . 


f) 11.8. 
18. 8. 


b) 23.8. 


— O— ——————— - —— 


— 
For between 4 and 8, between 8 and 16, between 16 and | 


ENS 


| 


THE EIGHTH ELEMENT Lib 8, 


ec. there would fall a mean proportional, if they were ſquary; 
ſeeing that it hath been formerly ſhewn, that between any nyy. 
bers that bear a double proportion to one another , there cany 
fall a mean proportional. 

In like manner, the numbers which are in a quintuple rate y 


> one another, ſhall not have the ſame rate as a ſquare number y 
ſquare number, for if it ſhould, t there would fall between then 
« mean proportional. | | 
Therefore, there would alſo fall a mean proportional betwen 
and 1, which arc the leaft numbers in a quintuple rate : but 


| 


bawe ſhewn the contrary. | 


Fe TS EE | 
— os | 


PROP. 25. THEOR. 23. 


If too numbers A andB, hat 
the ſame rate the one to the other 
as one cubenumber C, to authr 
cube number D, and that the firſt A , be a cube, the ſtand B, 
ſballbe acube alſo. 


Demonſtration þOra {much asAistoB, as C is to D, but *between the cubs 
Cand D, there falls two mean proportionals E and F: 
therefore berween A and B, there ſhall alſo tall two mean proportionalsG 
and H, therefore,foraſmuch as the four numbers A, G, H, and B, are cont: 
nually proportional, and A the firſtis a cube, Þ Bcbe fourth, ſhall be allo1 
cube. Therefore, if two numbers, &c, Which was to be demonſtrated. 


2 H18 B27 


| AS8 G 1 
C 64 E 96 F144 D 216 


EDOROLLAKIE 


\ 

It is manifeſt by what 3s above ſhewn, that the rate of an 
cube number whatſoever, to any other number whatſoever, nd 
cube, cannot be found in two cube numbers : for if you ſuppoſe 
it could, the firft numbers hawing the ſame rate as the cubit 
of the proportion found, ſhould be alſo cubes : ſeeing the firſt 
propoſed a cube, which is abſurd, for the ſecond is propoſed 


cube, 


PROP, 


_ : 


| Lib.$. OF EUCLIDE. 


DE — 


PROP. 26. THEOR. 24. 


os 
Az0 C30 B45 Plam numbers A andB, bave the 
D4 £6 F9 ſome rate twont anther , asa ſquare 
numer D, L0 4 [quare number F. 


nemo-1-a:ios Or ſeeing that Aand Bare like Plaines, * their ſhall fall be- 
4 rY . . 
tween them a mean proportional which ſhall be C. 

Thereforc,l1aving raken the three numbers D,E,and F,the leaſt in the rate 
of A,C and Bzthe extreams D and F ſhall be ſquares : Therefore, ſeeing that 
in qual rare Ais to By as DroPF: itis manifeſt, rhat A ſhall beto B, asa 
| quare to 2 {quare z to wit, as the ſquare number D, tothe ſquare number 
E. Therefore the Plains, &c. VV hich was to be demonſtrated. 


| DC ——_— 


| 


PROP. 27. THEOR. 25. 
| 


Like Solid numbers A and 
A 16 ..C 24 D 54 | 
- + 2 rd =. bave the ſame rate to one 


26 B 
8 12 18 H 
another , as a cube number FE, 


ty a cube number H. 


Demonſtratzos F;Oraſmuchias A and B are like Solids © there will fall beween 

them rwo mean proportionals C and D : And having taken 
the four numbers E, F, G, and H, the leaſt in the rate of A, C, D, andB, 
the e xtreams E and H ſhall be cubes : Therefore ſeeing that in equal rate A 
isro B, as E 15to H, tt appears that A ſhall be croB, astte cube number E, 
to anorher cube number , ro wit, toH: Therefore the, 8&c. Which was 
to be demonſtrated. : 


COROLLARIE. I. 


If two numbers be in the ſame proportion the one to the other 
that a ſquare number 1s to a ſquare number : thoſe two numbers 
ſhall be like ſuperficial numbers. And if they be in the ſame pro« 
portion the one to the other , that a cube number 1s to a cube num- 


ber, they ſball be like ſolid numbers. 


| 


Firſt, let the number A, have unto the number B, the ſame proportion, 
that the ſquare number C hath to the ſquare 

B 72 D 64 number D: Then ſay, thar A and B are like 

-A 18 C 16 ſuperficial numbe1s. For,foraſmuch as between 

the ſquare numbers C and D , there falleth a 

mean proportional , «there ſhall alſo between A and B, (which _ the 
ame 


Me On 


a) 18. 8, 


: Cor, 2,8 


a) 19. $. 


Cor, 1.28, 


a) 11. $, 


. &_ 
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THE EIGHTH ELEMENT Libs: 


ſame proportion with C and D) fall a mean proportional b, Wherefore 


Butif Abe unto B, as the cube number C, is to the cube numberÞ, 
Then are Aand B like ſolid numbers. For,toraſmuch as C and D arecyþe 
numbers , there falleth berwcen them two 

B 16 C8 mean proportional numbers4, And therefore, 

A&A 56: D237 e berween A andB , (which are in the ſame 
proportion that C is to D) there falleth alfg 

two mean proportional numbers. Wherefore f A and B, are like ſolid num. 


Aand B are like ſuperficial numbers ©. | 


bers. 
COakDoOtlLAaRIETL 


If a number multiplying a ſquare number , produce not a 
ſquare number , the number multiplying ſhall be no ſquare 


number. | 
For If it ſhould be a ſquare number , then ſhould ir and the number mul. | 
tiplyed , being like ſuperficial numbers (by reaſon they are ſquare | 
numbers) have a mean —_— a, And the number produced 

of the ſaid mean, ſhould be equal ro the numb. r contained 
under the extreams,which are b ſquare numbers, Where- 
fore,the number produced of the extreams,being equal 

to the ſquare number produced of the mean,ſhould 
be a ſquare number. ' But the ſaid number by 
ſuppoſition, is no ſquare number. Where. 
fore neither is the number multi- 
plying the ſquare number, a 
ſquare number, 


The firſt part of the firſt Corollarie is the converſe of the 26 Propoli- 
tion of this book, and hath ſome uſe in rhe tenth book, The 
ſecond part of rhe ſame alſo, isthe converſe of the 27 
Propoſition of the ſame. 
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NINTH ELEMENT. 


EUCLIDE. 


PROPOSITIONS 
PROBLEMES, & THEOREMES. 


PROPOSITION 1. THEOREM 1, 


"IP "PR If two numbers bemg like Plains 
D 36 E 108 C 324 A opp, multiplying one another, 
dproduce ſome one C, the produtt C ſball be a [quare. 


Demanſtration } Et D be the product of A by ir ſelfe, D ſhall be a ſquare 

number :. Therefore, foraſmuch as A multiplying A and B, 
hath produced D and C; 2 as A thall be co B, ſo D ſhall be to C : Bur be- 
tween A and B, like Plains, Þ there falls a mean proportional , therefore al- 
ſo © there ſhall fall one between D aud C, which ſhall be E, to the end that 
D, C, and E, may be continually proportional : But D the firſt, is a Square 
bythe conſtru&ion z therefore 4 C the third, ſhall be alſo a ſquare : There- 
foreiftwo plainnumbers,8c. VVhich was to be demonſtrated. 


CC — FS 


CE i _ » th 


PROP.2. THEOR. 2. | 


\ 
. 


\ 


Mm... 


A6 B54 If tmo numbers multiplying one th 
6.936, ©. 394 other, A and B, make @ ſquare C,they 
are like Plains. g_ 


a) 17:7. 
b) 18.8, 
c)8.8, 


d) 2248, 


* ne 


os —20 


| 232 THE NINTH ELEMENT Li.g, 17 
Demodftratien FIOr let D be the produRt of Abby ir ſelf, D ſhallbe a ſqure,| the 
ao then as A mul iplying A and B hath ice? - 
Ns DandC, *as Ais toB,ſo Dis to C. But bhy. 
b) «ty A6;, B 54. tween D and C ſquare numbers there fals a mey . 
c) 8. 8. D 36. C 324. proportional , wherefore © between A and B there 
d) 20,3; | (hall alſo fall a mean proportional , therefore 4 
, A andBarelike Planes. Thereforc, if two numbers &c, Which was to he 
demonſtrated. 
PROP. 3. THEOR. 3. b 
06 52 Fa Cube number A, multiphang it (if L, 
16. ; . 
F zz C 2. doth produce any one B ,the produtt Bll 
B 6 Unity, | 
+ 2 nap * 
Demonſtration Et C be the ſide of the cube A, and ler D be the produt - 
of C by ir ſelf, and ſothe cube A ſhall berhe produtof C| WM, 


2) 7-<C- by Dy foraſmuch then as C ——_—_ itſelf hath made D a the ſameC, ' 

b) 5.c.l ſhall meaſure D by C : but Þ unity ſhall alſo meaſure C, by C , therefore, 

3e*+"* | uniry ſhall bethe ſame part of C denominated of C, as C of D: andihere| MW |— 

Cc) 20. d. fore, © aSunityisto C, fois CtoD. 

4) 7. c.C. Again, Foraſmuch as C, multiplying D, hath made A, 4 D ſtall 

meaſure A, by C: but C meaſures D by C, therefore C ſhall be the ſame 

e) 20d. partof D, as Disof A, therefore <as C is to D, fo Dis ro A: butasC, 

isto D, ſo unity was to C, therefort as unity, isto C, fois, C to D, andD, 

to A, therefore between uniry and A, there doth fall ewo mean propot- 

tionals C and D. | 

f)7.c.C. But * foraſmuch as A meaſure Bby A, (for multiplying it ſelf makes}) 
)5.c.f, | and 8 unity meaſures A,by A, unity ſhall bethe ſame part of A,as AotÞ, 

B 200. and theretore uniry * ſhall þe ro A, as A ro B, and therefore ſeeing thathe 

i1)s.8. tween unity and Azthere falls rwo mean proportionsls C and D,i there hill 

fallas many between A and B, which ſhall beE and F. 

| Therefore, ſecing that the four numbers A,E, F, and B, are continutlly 

23.8. | proportional, and Athe firft is a cube, Brhe fourth ſhall be tn like mannet 

a cube. Therefore, if a cube, &c, VWhich was to be demonſtrated. 


FF TT #® 
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j - 


PROP. 4 THEOR. 4. 


rn | 

AS. B 27. If a cube number A, multiphing acin, / 
D 64. ©2216. 1omber B, makes ſome ane C, the produft C 
for be a cube. D 
a)+3 9. Demonſtration L Et A multiplying it ſelf make D, D = ſhall be a cube, and 


by 
foraſmuch as A multiplying A and B,hath made DandC/| Þ| | 
pr 7 b as A ſhall bero B, ſo D ſhall be to C Buy between the cubes A andÞ J 


——_— 


M— IPG HY a —— 


—— —__— — ”— — — 


Tas 5 7 a 
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| H h there- 
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there fals two mean proportionals , c therefore, between D and C z there 
hall alſofall ewo mean proportionals, therefore , 4 D being a cube, C ſhall 
teacube alſo. Therefore if, 8&c, VWhich was to be demonſtrated, 


_— 


PROP. 5, THEOR. 5. 


Pn ——— 


4 B 27 If a cube number A multiplying (ome 


D 64 © 216 number B doth produce a cube C the num- 
br multiplyed B , ſball be a cube alſo. 


Pemonfiration Or let D , be the product of A, mulciplyed by ir ſelf : # D 
| v5 bel th F oY o 

Foraſmuch as A, multiplying A and B, hath made D andC, b as A, 
hall betoB, ſo ſhall D, be ro C. © Butberween the cubes D and C), there 
falls 2 mean proportionals , 4 therefore, between A and B , there ſhall alſfo 
fall 2 mean proporrtionals , © and therefore , A being a cube , B ſhall be alſo 
1 1 Therefore, if a cube number, &c. Which was to be demon- 


_— —_———_— * 4 — — 


PROP.6. PROBL. 6. 


a8 B64 Cyzizﬀ Tf 2 number A, multiplying it ſelf 
mls 2 cubeB , the ſame A , ſhall be alſs a cube. 


DnenſtrationF7Or let C , be the produ@ of Bby A, C ſhall be a cube num- 

ber, as is manifeſt. Foraſmuch then as B, cube multi- 

ng another number, to wit, A hath produced C, a cube number , A 

alſo a cube, Therefore , if a number , &c. Vhich was to be 
demonſtrated, 


A. 
LS 


PROP. 7. THEOKR, 9.* 


A6Bur C66 D2 E3 Tf a compound nunber A , multi- 
Phing , ſame number B , makes ſome other C , the produtt C , 
ſball e a Solid. 


DemanſratzonF Or ſeeing that A is compounded , ſome other tiumber be- 
ſides uniry ſhall meaſore it: Therefore , let D meaſure A, 


ſeeing tharB, multiplying the ſame A hath made C ; C ſhall be produced 
the mutual mulciplication of the three numbers D, E, and B, and 


—_ 


PE IE I = 


dyE, thatbeing done , 4 D multiplying E, ſhall produce A, Therefore , | 


a) +3 9s 


b) 17. 7. 
c) 12. 8, 
d)$.8, 

E) 22. $. 


19. d. 


—_ ——_— 
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I7+ d. 


ita compoundnumber, &c. VW hich was to be demanſiraced.. 


$ _ TT ES. 


E 


PROP. 8 THEOR,'8. 


If from unity , as many numbers as you pleaſe 'A,B,C,D, 


third B from unity 13 4 ſquare , and all the reſt which mth: 


which teave five M. 


Unity. A3 Bo C279 D81 E 24; F 729. 
G 2187 H $561 I 19683 K 59049 
L 477147 M 531441, 11"! 


DemoaſtatiosF{ Oraſmuch as unity, is to A,as A is to By unicy ſhaltmeaſure 
| A, and A ſhall meaſure B equally. = But unity meaſures A, 


| by A, therefore, A ſhall alſo meaſure By by-A: Þ therefore, A muln- 
| plying A, ſhall produce B, therefore, Bis a ſquare. 


. Now, foraſmuch © 85 By C, and D, are contiuually proportional, andB 


[is a ſquare D ſhall bealſoa ſquare : in like manner keeing tharD, E,andF, 


Ac COMMRUATY proportional, and as D is @ ſquare , E (hall be 8lſoa {quam 
and all the others leaving one, noted 2 8 ole a 

Again , Foraſmuch as unity is to A, as Bro C, unity (hs{l, .mealwt 
A and B ſhall meaſure C equally. Bur 4 uniry meaſureth A by A: there 


| fore, Bihall alſo meaſure C,by A, © and therefore , -Þ multiplying, A 
ſhall produce C, therefore , ſeeing that A multiplying ir felt makes b,| 
| and multiplying Bmakes C, #C ſhall bea cube.” 


'Butforaſmuch as C, D, E, and F, are continually proportion, and sC 
thefirſt is& cube , F che fourth s ſhall bealfo aciibe ;* by the Tame 'reala 


| ſeeing that F, G, H, and I, are continually proportional , and thatFy3 
| cubt , I, ſhallbe-alſoa cubes, and all 'the re [eavhris or intermitring twd 
| Laſtly , foraſmuch as F the ſeventh, from unity , is ſhewn robe 4. w 
| and a cube; the ſame ſhall be a cube,and a ſquare together, and in the ame 
| manner, M the ſeventh from F, leaving G, H,1I, K, and L , ſhall be a cube) 
and a ſquare together, and alſo all the others, which leave 5. Thereivet, 


it from unity, &c. VV hich was to be demanſtrated,; | 


__ +} 
Liblig 
therefore, C ſhall be a Solid , whoſe ſides are D, E,and B. Therefae, 


|[E,F,G,H,1, K, L, andM , are contuually proportunal, th 


mt , or leave out one D, F, H,K, and M , But the fuurth i 
a cube C,, and all the reſt in leaving two, F,1,andM, ad 
the ſeventh , F 15 acube, and a ſquare together , and all the ml 


5 =, & >= = 


S >= &- 


\ ' 


7 # ; in 
7” 


OLE rr——_— 


[MP AY not a Cube; alſo not any ne of the others ſball be a Cube be- 
Mes the fourth from unity C, andall the others who leave tro. 


- % 


lib.g. _ oF EUCLIDE. 
PROP. g. THEOR. 9, 

If from Unty there be as many numbers as you pleaſe A, B, 
CD, E, and F, contmually proportional ; and if that num- 
ker which follows wnty A, be a ſquare, all the others alſa ball 


& ſquares, and rf that which follows umty be acube, alſo all the 4- 
thersſball be cubes. 


Unity Ag Bis C 64 D 256 E 1024 F 40g6 
Unity A 8 B 64 Cyg12 Daqogs E 32768 F 262144 


Demorftrarion Or ſeeing that A, B, C, D,E,andF, are continually propot- 
tional from unity, 2 B the third from unity , isa ſquare, and 
all thereſt leaving one : to wit, D and F, and fara\much as A, B,zand C, are 
contigually proportional and that Ais a ſquareby the Suppoſition , b C the 
third ſhall be alſo a ſquare : inlike manner, taking C, D, and E continually 
portional, ſeeing hat C the firſt is a ſquare, E the third, ſhall be alſo a 
ware : therefor, all the numbers A, B, C,D, E,and F, are fquares , and 
ſoot the reſt. 


'a) $. g. 


b) 22,8. 


Now let A next to unity bea Cube ; I (ay, that the athers are Cubes, 
Foraſmuch as from unity A,B, C, D, Ezand F, are continually proportt- 
mal, <C the fourth from unity is a cube; and all the others leaving rway, ta 
vitF, now that the others B, D, and E, ar&alſo cubes, we ſhall thus de- 
acalirate. 

Foraſmuch as unity is to A, as A to B, unity ſhall meaſure A, and A the 
mnber B, equally 4 ; bur uniry ſhall meafure Aby the ſame A, therefore 
Aſhall meaſure B'alſo by A © : therefore , A multiplying ir ſelf, ſhall pro- 
dice B: But, f A is a cube, therefore B ſhall be alſo a cube, and for- 
amuch as A, B, C, and D, are continually proportional, and as A is a cube, 
þsD ſhall be alſo a cube ; Moreover, {ceing that B, C, D, and E ,are can» 
tally proportional,and as B isa cube, fo ſhall E h alſo be a cube : theretore 
kBC. D, E,andF, are all cubes, and ſo on, if thete were more. There- 
fkre,iffrom unity, &c. VVhich was to be demonſtrated, : 

{ E 


[ENS 


PROP. 10. THEOR. 10. 
 Tfrom unity there be as many numbers as you pleaſe A, B, C, 


DE, F, G, H,audl, —_— proportzonal; and if that num 
ber A, which follows after unity be no ſquare 3 alſo not any one of 


| OP ; id TR 


Weathers ſball be a {quare, except the third Bfromunity, and all 


Weathers who leave one D, E,andF,and if that mbich is after unt- | 


H 2 __ Uniry | 


——- 
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8.9. 


C) 8. 9- 
d) 25. 8. 


a) 20.d. 
[b) 5. c.C. 


| is toF,ſo unity is to A, &c, ſo A ſhall meaſure Gby F : ſeeing that bye 


| ſtrated. 


————_— 


Unity A2 B4 C8 Di6 E 32 F 64 
G 128 H2z6 I 512, 


Demouſtration FOr it it be ſuppoſed that beſides thoſe there are other 

ſquares: Let E be Ine to be a ſquare , foraſmuc 
then as * Disa ſquare , and that as D is oE,or E toF, ſoAjy 
B, andby converſion , aSE isto D, orF to E, fo Bro A, Bſhall be tof, 
as the ſquare number E , to the ſquare. number D , or as the ſquare, 
the ſquare E : But B the third from unity , is a ſquare, thercfore b A yy 
firſt after unity , ſhall be a ſquare , which. is abſurd , for by Suppoſiin 
it is no ſquare: therefore E ſhall not be a ſquare , by the ſame reaſon ye 
ſhall ſhew that nor one other is a ſquare, beſides che numbers above menti 
oned. 

Now let A next to unity be no cube , Iſaythat not any other is a cube, 
beſides C the fourth from unity, and all thoſe thar do leave two , to wit, 
and 1, for if you ſay , that ſome other is a cube , ſuppoſe it tobe D: ther 
fore {ceing that Fis a cube, and as in equality as D isroF, lo A is toC; 
ſeeing that D, E, F, and A; B, C, are in the ſame rate , and bycomvr. 
flonasFtoD, ſoCto A, C ſhallbe to A, as the cube number F, to thecube 
number D , but < C the fourth from unity, isa cube , therefore 4A thefirl 
after unity, ſhall bealſo a cube , which is again che Suppolirion : There 
fore D is no cube, by the ſame reaſons may be ſhewn that none but the 
fore-mentioned can be cubes. Therefore, &c. Which was to bedemon- 


PROP. x1: THEOR. 21. 


If from Unity there be as many numbers as you pleaſe A,B, C 
DE, F,andG,continually proportional,the leaſt doth meaſurtii 
greateſt , C meaſures G by ſome one of thoſe which are betwenti 
proportonal numbers A, B, C,D, E,F, and G. 


Uniy A3 Bo C27 D 81 E 243 F729 G2ifj 


DemorfiratizonF7 Oraſmuch as by equality, as C is toG, ſo unity is to D, (fa 

FD »F, nr Hy are in the ſame rate — asunith 
and A,B, C, and D) a unity ſhall meaſure D , and C the number G equi 
ly : But Þ unity meaſureth D, by the ſame D, therefore C ſhall alſo me 
ſure G by D : by the ſame reaſon E ſhall meaſure Fby A : ſeeing thats 


lity as AistoG, ſounity is toF, &c. and ſoon : Therefore, if, &c. Whid 
was to be demonſtrated, 


>... = == 
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PROP, 
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PROP. 12. THEOR. 12. 


F If from Unity there be as many numbers as you pleaſe A,B,C, 
adD, all the prime numbers which meaſtre the laſt number D, 
the ſame numbers ſball alſo meaſure that which 3s next to 
Unty A. 

Unity A 6 Bzs6 C 216 D 1296 E 3 


Demonſtratron Fo: let Ebe a prime number , - which ſhall meaſure the laſt 

D : Ifay, E ſhall alſo meaſure-A : for it it ſhall nor mea- 
ſure it, * che ſame E ſhall be prime to A: Foraſmuch then as. Aand E are 
rimestoone another, and A multiplying it ſelf , makes B, as appears ,, Þ:B 
ſhallbeprime to E : therefore, ſeeing that A and Bare primes to E,and C.is 
the product of Ain B,<C ſhall be prime roE : again, ſeeing that A and C 
arealike primesto E , and thar D is the produtt of Ain C, 4D ſhall be 
primeto E : therefore E meaſures not D, which is againſt the Suppoſition, 
therefore, E (hall meaſure A : Therefore, &c. Which was to be demon- 
raced 


COROLLARIE. 


Therefore; any prime number, greater then that next Unity, 
wr any leſſer that meaſurtth not that which 3s next unity, ſhall 
wt meaſure the laſt : for if it did meaſure it , it would alſo 
meaſure that which is next Unity , as bath been demonſtrated, 
which is againſt the Suppoſetion, 


PROP. I3: THEOR. I'3. 


Wniy As B25 C 125 D6zs {If from Onty therebe 
H---- G---» Po-o- E=-- os mutny numbers as you 


pleaſe contmually proportional, A, B, C, and D 4 aud if that 
muanber next after Unity A ,be prime , any other ſball not mea- 
ſurethe preateſt D, beſide thoſe A, B, and C , that are between 
the proportionals. 


Demonſtration F;Or (if poſſible Jlet ſonic other, as E, meaſure D, E ſhall be 
a prime, or a compound number , if a prime, and meaſuring 


a) ZI. 7: 
b) 27. 7. 


C) 26. 7. 
d) 26% 7- 


12:9, 


D theextream,it ſhall alſo meaſure A,the prime next to Uniry,which is ab- 


redby ſome prime number, which cannot be any other then A: for E mea- 
| {uring 


lurd, therefore, E is not prime , but compounded, and Þb therefore meaſu-|b) 33. 5 


v<fr=g=_ ways -— - —= 
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9) 20. 7. 


h) IT, 9. 


a) 9.c.C. 
Þ) 32. 7- 


ſuring D , every prime number meaſuring E , ſhall alſo meaſure D, py 
meaſuring D the greater, © itſhall alſo meaſure Azthe prime nextto uni 

which is abſurd : Therefore, any other prinie number then A, ſhall noe 
meaſures E., for as A mcaſuresEby F : therefore A multiplying F , make; 


Unity A5 B25 C 125 D 625 


E and D: andtherefore 4 E ſhall be toD asF to C, wherefore E meaſy. 
ring D, F ſhallmeaſure C ; and in like manner, it ſhall be ſhewo, tharFj, 
no Prime, but a compound number, which ſhall be demonſtrated, as is he. 
fore {aid to be only meaſured by the prime A. 

Ler A then meaſurcF by G , theretore A multiplying G and B, prody. 
ceth FandC , wherefore © F ſhallbe ro C, asGro By butF mealuret 
C : therefore G doth alſo meaſure B. 

Again, if G be a prime number meaſuring B , it ſhall f alſo meaſurethe 

ime number A, which is abſurd : therefore G is compounded , which 
{hall be only meaſured by A, as hath been demonſtrated of E: Ler Athen 
meaſure G by, H z wherefore A multiplying A and H, ſhall makeBand(: 
Thereforeas GistoB, ſoH isto A; but G meaſures B, therefore Hſhall 
alſo meaſure A rhe firſt : wherefore H is equal to the ſame A. 

But A is a mean proportional between Hand G : ſceingrhat 8 Bthepro- 
duct of the extreams G and H, is equal to the ſame B, the ſquare of Athe 
mean , which is impoſſible : Therefore any other number belides A, B, and 
C, ſhall not meaſure D che greateſt number , of whichthe leaſt h dothal. 
wayes meaſure the greateſt : Therefore, it from unity, &c. Which wastobe 
demonſtrated, 
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PROP. 14, THEOR., 14. 


Ao Ba-Cy D's The leaſt number A, meas 

th redby certame prime numbers, 

C, andD, ſballnot be meaſured by any other prime numer the 
by thoſe B, C, and D, which meaſured at firſt. 


Demoyſtration FOr _ that E a prime number differing from B, C,and 
D, doth meaſure A by F: foraſmuch as E meaſures AbyF, 


E * multiplying F, thall make A, wherefore b each of the numbers B,C, 
and D, ſhould meaſure oneof the'two E and F, they ſhall not meaſureE 
prime, other then by theſe ; therefore, F which is lefſe then A. ſhall met 
ſure it, which is abſurd; for A is propoſed the leaſt , which may bemet- 
ſured by che primenumbers B, C,and D : Therefore; the leaſt, 8c, Which| - 
was to be demonſtrated, 


PROP. 
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Gm—_ 
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PROP. rs: THBOR. ns. 


Ag Br Crs  Tftbreenumbers A, B, and C,hecon- 


all thoſe which have the ſame rate mith them the number B, com- 


puuazdof any two of them (ball be prime to the nunber reſung. 


Demonſtration FOr having taken D and E, the leaſt in the ſame rate, it ap- 

pears by the demonſtration of z Prop. 8. that A is ſquare to 
D: and C ſquare toE , and Bthe produt of Din E; and the number 
compounded ot D and E multiplyed by D, ſhall produce a number equal ro 
the number compounded of A and B : bur > D and E, being primes to one 
another , © the number compounded of them ſhall be primero E: and 
therefore 4 alſo prime to C, the ſquare of E, and by the ſame reaſon D thali 
be prime to C,, and the nnmber produced of che number compounded of D 
andE,mulciplyed by D, ſhall be alſo primeto C, which-produd is ſhewn 
wbeequal ro the number compounded of Aand B: therefore, the number 
compounded of Aand B, is prune to C, ' 

Again, the number compounded of D andE , being prime as well to D, 
#tE , the product of: the ſame compound number multiplyed by E, ſhall 
tealſo prime to D ; bur-rheſame produd is equal ro C, the ſquare of Ezand 
wBtozerher , the produt of Din E : theretore, the numbers compounz 
uot B and C,ſhall be alſo prime to D , and * theretore prime ro. Ahe 
quzre of , D, | 7.9: 

Laſtly, f ſeeing that D and E, are primes to one another , and 8 primes. 
ptheir compound , B heir product. ® thall be allq/a prime :co thetr com- 
pound , i and the produ& of the tiumber compounded of- D and E , multi- 


( and to twice B together ; therefore; the compound-ot A and C., and of 
wiceB, is prime to By then taking away twice B, rhe remainder of the 
compound of A and C , ſhall be prime to B : For jt i5-were oot'lo, .they 
ſhould be compounded to one another ,. aud their cammon meafure meaſn- 
ring the compound of A, C, and B, ſhould alſo meaſure the compound of 
A,and C, and of twice B, Wherefore the compound of A, and C, and 
WIceB, ſhould not be prime to By which 1s ab{urdl, they having been de- 
monſtrated primes to one another : Therefore the compound of A, and C, 


; "77h wB: Therctore, if three numbers, &c, Which was to be demon- 
aAed, 


eee... ad 


PROP- 16, -THEOR. 16, 


bor auther : as the firſt A, is to the ſecond By ſotbe ſecond B, 
foal rot bet ally other. M A ets 


Der 04:- 


D 3 E 4  tinually propottumal, and toe leaſt of 


hed by it ſelf, ſhall be-prime to B :, bur che ſame product is equal to A and |i 


A3 B7 C---- Tf rmonumbers A and B, are primes | 
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| Demonſtration F\Or ( _ poſſible) as A is to B, fo let B, beto another, © 
wit, C. 

a) 23-7. Foraſmuch then , as Aand B, are primes to one another, and * the leaf 
| that are in rheſame rate,Þchey ſhall equally meaſure B and C being in the 

ſame rate : to wit, A ſhall meaſure B, and B (hall meaſure C : But A meg. 

ſureth alſo ic ſelf, therefore Aſhall meaſure Aand B , primes to one ano. 

| ther, whichis abſurd : Therefore, as A isro B, ſo Bis not to C, 

| In like manner, as Bis to A, ſo A ſhall not be to another : Therefore;if ty 

numbers, &c. Which was to be demonſtrated. 


——— — — — — 
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PROP. x7. THEOR. 17. 


If there be as many numbers as you pleaſe A,B, C, andD, 
continually proportional ; and that the extreams A, and D, ar 
: primes to one another , as the firſt A, ſball be to the ſecond, | 
| the laſt D, ſhall nut be to ſome other. 


AS B1iz C18 D 27 E---- 


Demuſtration EQ if itbe denied, ſuppoſe as A is to B, ſo D may beto y 
| ſome other ; to wit, to E : Foraſmuch then as A istoB, fo 
| DistoE , alternately,as A isto D,ſfo BisroE : Bur A and D, being primes 
a2)23.7, | tooneanother, are the leaſt in their rate; therefore drhey ſhall meaſure 
b) 21. 7- Band E <qually , to wit, Aſhall meaſure B, and D ſhall meaſure E: But 
as Aisto B, ſoBisto C : therefore ſeeing that A meaſures B, alſoBſhall 
) 11.c.f, | mealureC,, and therefore A ſhall meaſure C alſo, and ſeeing that as Bi 

= roC,foC is to D : But B meaſureth C, and C ſhall alſo meaſure D:where-| Mi 
d) 11,c-{. | fore A —— 4 ſhall in like manner meaſure D , and A meaſurethit | WM! 

ſelf ; theretore A meaſureth A,and D, primes to one another, which isin-| {W/ 5t 
poſſible , therefore as A is to B, ſois not D, to ſome other number ; towit 


toE: inlike manner, as DistoC, ſois not A to another : Therefore, it ben 
there be, &c. Which was tobe demonſtrated, &ry 
PROP. 18. PROBL. r. FT 

tion 


PRI Two munbers A and'B, Mg We 
A4Bs Ds C36  27ven, to conſider if it be poſſmd\N® 
As By Doo Cas 0 find a third proportional 

them: A, i 


Demonſization He numbers A andB, are primes to one another, ord | 
a)16,9, | primes to one another , if primes , then = there can be 0 
| third proportional found , if they are not primes , let B multiplying itlet 

| make C, Noweither A meaſureth C, or dothnot meaſure it : if it meaſure 


} Its! 
£2 as FER : 18 
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ecic b{ by D. Ilay,there may be a caird proportional found , which is 
, for ſeeinzemue Amenlurech CG, by D, bCſhillbe theprodutofA, 
»wD: but che ſam? is the produt of B, maltiplyed in himſelt : rherefore, 
Ccontained under the extrezms Aand D, 1s equal to che produdt of the 
mean B, mulciplyed by ir ſelf: therefore , © the three A, B, andC, are 
| aatinually proportional, to witzas A,isto B, Sois B, to D: therefore, D 
hallbeche chird proportional. 
But if A doth not meaſure C , I ſay, that there cannot be found a third 
jonal, ſeeing that as Azisto B: ſo BB, isto D, the number produced 
#Aand D, the exrreams, ſhall be equal to the produdt of B, the mean mul- 
olyed in it ſelf : char is croſay, ro C z therefore, ſeeing that C,, is made 
: makipeped by D, 4 Aſhall meaſureC, by D, which is abſurd , 
|being propoſed not ro meaſure it. Therefore, there cannot be found a third 
ional tro Aand B , ſecing that A, a Prime number meaſureth not C, 
the produ& of B , the ſecond mulriplyed in ir ſelf, &c. Therefore , two 
, &c. Which was to be done, 


PROP. 19. PROBL. 2. 


Three munbers A, B, and C , being given , to conſider ifit be 
wane to find a fourth proportional to them. 


AS B1rz C18 E 29 D 216 
Aqa4 B8 C9 E 18 D 72: 


Az B6 Cg E---- Dg54 
A; Bi4 Cio E---- D 4o 


afutivs © EcB, mult" 1ying C , make D, A ſhall meaſure D , or ſhall 
= not meaſure it : ſuppole it co meaſure it by E, I ſay, thatE, 
the fourch proportional, 


Demonfiration Cv Eing that A , meaſures D, by E , *D ſhall be the product 

of A,by E: but D isalſo the produ@ of B by C, by con- 
iruRion, therefore, the produdt of the extreams A and E, is equal to the 
= of the mcans B, and C, therefore, das A, isto B: Sois ©, 
wr, 


| Butif A, meaſures not D , I ſay , there cannot be found a fourth propor- 
tonal, for otherwiſe ſuppoſe. E , to be a fourth proportional. Foraſmuch 
4 the four numbers A, B, C, and D, are continually proportional , 
*thenumber contained under the extreams A, and E, ſhall be equalto the 
nder contained under the means Band C, towit, to D. Therefore , 
ſeeing that D zis made of A, multiplyed by E, «4 the ſame A, ſhall meaſure 
D,byE, contrary to the ſuppoſicion. In like manner we may examine, it as 
StoB,foC 1s to ſame other number, Therefore , three numbers, &c. 
hich was to be done, 


d) 7. c.ſ. 


a) 9« C. 5, 


b) 19. 7. 


| 
I1 PROP. 
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a) 38.7. 


b) 33: 7- 


I I, Ce {. 


a) 6.7. 
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PROP. 20, THEOR. 18. 


| 
| 
Prime numbers are in 4 ora 


A s: Kg OS | YEEs * 

« ne multitude then any multitude of drin 
D--— MC mambers propoſed. A, B, C. 
fg 3  Y- S? 


Hat is to fayz. Thatif you propoſe & 
4 my 2: = l How prime numbers as you pleaſe 
> there will yetbe found others, | 


 Demorſtration FOr 3 having takenD, the 
leaſt chat may meaſure A, 
B,and C, and adding unity E F, thereto, the whole DF, 1s 2 prime numbe,! 
or not : if it bea prime number , then you have what 1s required, for A,B, 
C,and DF, arc in greater number then the multicude propoſed A, B, 
and C. | 
But if D F, be not a prime number, it »ſhall be meaſured by ſome, 
prime number , which lr be G. I ſay that G is nor one of the numbers, 
propoſed A, B, C , for if ir were one of them , ſecing that A, B, and 
C, meaſureth D E, G ſhould alſo meaſure D E ; Therctore , mealy 
ring the whole D F , and the part cut off D E, it ſhould alſo me+ 
ſure*the remainder E F ; to wit, a number ſhould meaſure unity, which! 
is impoſſible, | 
Theretore the prime number G, is none of the numbers propoſed A,B 
C : Therefore, the prime numbers A, B, C; andG , are in a greater; 
number then thoſe propoſed, A, B, and C, and ſo ad 7-f::itum may be found 
other prime numbers : Therefore, The prime, &c. Which was to bede- 
monſtrated, 


' 
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PROP. 211: THEOR, 19, 


— 


PM : If as many even 1uumbers 
Ao  WHSG: «- SS Eats D as you pleaſe AB. B C, CD. 
be added ; the whole A D. ſhall be even. 


Demonſtration FPOraſmuch as © every even number may be divided 1090 

equal parts , the halvesof A B, B C,and C D, ſhall make 
the halfe of A D : butall the halves together , are equal to all the ot 
halves together; thercfore A D is ancven number, &c, Vhich was oy 
demonſtrated, 


PR OP. 


OF EUCLIDE, 


| PROP, 22. THEOR, 20; 


| = , 1 If as many odde nunt- 
Wer A...B "FOE GC. ococepDecooerceoD bers as you pleaſe A.B,BC, 
TY cp, 4D E, br added, and that thenumber of them be even : 
the mhole ball be even. 


eaſe I | DemonfirariosF(Or ſeeing that AB, BC, CD, and DE, are odde, each 
| of them thall difter from an even number, by unity, accord- 
I [ingtothe Definition: Wherefore it from each you cut off unity, each of 
the | the remainders ſhall be even : wherefore © the number componnded of 


eh, them ſhall be even : Therefore b the whole A and E wm 59a thall be 
ber, MI | in like manner even : Therefore, If as,8&c, Which was to be demonſtrated, 
4,3, | OA TEAS Y 
,M 

| i PROP. 23, THEOR. 21. 
De, | | 
= | ; If as many odde numbers as 
and\ il | 3 | 
_—_L.:.B.....-C.....-. D youpleaſe AB, BC, and CD, 
- by are added,and that the multitude 
| theme odde, the wbole A D, ſball be alſo odds. 
var IemeefratiosF7Or ſeeing that an odde number , differeth from an even 


5 number by unity ; by che Definition : having cur off unity 

ED, from the oJde number C D, the reſt CE, ſhall be even : But « A 
|Ccompounded of the odde number A B, and B C,even in multitude are 
_ even: therefore dalſo A E, compounded of the even numbers A C, and 
CE, ſhall be even , therefore if you adde unity E D, the whole A D, ſhall 
'be oddez ſeeing thar evenand odde , differ by unity , by the Definition : 


bs Therefore, if as many, &c. Which was to be demonſtrated. 
VLE) | 
D. 
PROP. 24. THEOR. 22. 

Eo If from an even number A B, be 
1 (wo . 
all | -D--+.C....B 2 off an even number CB , thert- 
cher | 


ole nander A C, ſball be alſt an even number. 


| DemanflrationF7Or if AC benot anevennumber , let thete be cut off unity 


A D, the reſt DC will remaine even , ſeeing that an even 


OP.|f | number D B, ſhall be an even number : Therefore adding unity A D, to the 


and odde number differeth onely by unity) rhercfore ® the componnded |a) 2t- 54 


a) 21.9. 
b) 21, 9. 


a) 21, 9, 


b) 21, 9. 


compounded number D B, an odde numoer, the whole A B, ſhall, be un- | 
Ek even | 


TRI 


3. DONet 


— ——_— 


THE NINTH ELEMENT Liky 


| a) 24 9. 


, (a) 24. 9. | 


| foraſmuch then as fromthe even number AD, the even number CD, is cut 


_ ſhall be odde : Therefore, if from an, &c. Which was tobe demon- 
rated. 


even ; which is impoſſible , forit is even by Suppoſition : therefore AC, 
ſhall not be odde : Therefore if, &c, Which was to be demonſtrated, 


__— 


a oi ts EI OY I SS Ee Ee ce — — —R—_— 
—— 


PROP. 25. THEOR. 23. 


. .- If from an even number A B, they 
A.......C.D....B þ; cut off an odde number CB, th 
reſt A C , ſballbe alſo odd. 


DemonſtratzouFOr from C B, having cut off unityCD, the reſtD B, ſhall 

be even, Therefore, foraſmuch as the whole AB, ispute. 
ven, the reſt 2 A D, ſhall beeven , havingrtherctore taken away unity CD, 
thereſt AC, ſhall be odde: Therefore, if from a number, &c. Which 
was to be demonſtrated. 


— — A —— 


PROP. 26. THEOR. 24. 


_ If from an odde number AB, bt 
cut off an odde number C B , the ri 
AC, ſball be even. : 


Demouffratzon FOr having cut off unity from the odde numbers AB, and 
CB, the remainders A D, and C D, ſhallbe even numbers: 


off, © the reſt A C, ſhall be an even number : Therefore if from, 8c. Which 
was to be demonſtroted. 


_—___— 


PROP- 27 PROP. 25. 


I 4 6 If from an odae number AB, 
A.D....C......B be cut off an even number CB, 
the reſt A C,, ſhall be odde. 


Demonſtration For, from the odde number A B , let unity A D , be cut the 
| reſt D B ſhall beeven: from which the even number C 
being cut, the © reſt DC, ſhall bealſo even: Therefore adding unity AD, 


PROP. 


<< © © Hs 


wot 
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PROP. 28. THE OR. 26. 


: If an odde number A, multipling an 
A...B even munber B, produce ſome one C, the pro- 
12 duft C, ſhall be even. 


compounded of as many even numbers equal ro B, as tiiereare unites in Az 
and therefore © C ſhall be an even number: Theretore;, if an, &c. Vhich 
was to be demonſtrated. 


COROLLAKIE. 


Accce4k Boo 4 even number multiplyed by it 
Corio ooo eee IG ſelf, produceth an evennums 
ber, as 3s manifeſt if you put 

the even numbers A and B,equal. 


— 


PROP. 29. THEOR. 27. 


If an odde number A , multiply- 
3 ; 

ws. ing an odde number B , produce 
C weak one C , tbe product GC, ſhall be 


> PRMS.> _ 


as ſceing that C is produced of AinB, the fame C ſhall 
, be compounded of fo many numbers equal to B, asthere 
Ueuitesin A: Therefore ſeeing thar as well A as B, is an odde num- 

3 C ſhall be compounded of as many odde numbers, equal to B, as 
there are unites in A, the odde number : Wherefore che multitude of them 
ſhallbe odde , and therefore a C ſhall be an odde number. Therefore , 
tay&c, Which was to be demonſtrated. | 


 COROLLARTE. 


It follows from this that an odde 


C - i number multiplyed by it ſelf, proau- 
2 - ceth an odde number , as is manifeſt 
9 if the aumber A and B, are propoſed 


It follows alfo that an | 


PROP. 


a) 21. 9. 


a) 23. 9» 


te adn 
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0 


a) 8.c.l. 


1b) 40. 7- 


1a) 28.9. 


b) 30. 9. 


a) 11.9. 


PROP. go. THEOR. 28. 


; If an odde number A, meaſureth wy 
A... C... even number B , it ſball al(q meaſure tt 
WY EA balfe. 


DemonſtratiosF(Orlet A meaſure Bby C, the number C ſhall beeven, and 

therefore ſhall have a half : Wherefore ſeeing that A me. 
ſurcth BbyC\, * C ſhallalſo meaſure Bby A: and ſoC ſhall bea part of 
B, denominated of A , as is ſhewn in the third Definition of rhe Seventh 
Book , but ſeeinz thar as C is to his half, ſois Bro his half, and alternate. 
ly, as Cis toB, fothe half of Cy isto the halt of B, But Cisa partof gs 
denominated of A, as is ſhewn alſo the half of C, ſhall be a parr of the 
half of B, denominated of A: therefore b A ſhall meaſure the half of 3. 
Therefore, it an,&c. Which was to be demonſtrated. 


PROP. 31: THEOR. 3g. 


Demonſtration FOr it A and C,are not primes to one another , they ſhall be 

meaſured by ſomenumber, which let be D, which ofnecel- 
ſiry ſhall be odde : For if icbecven, meaſuring the odde number A: * A the 
product ofD an even number, multiplyed by the number by which it mea- 
ſures ir, ſhall be an even number, which isabſurd ; tor A is propoſed odde: 
Therefore D an odde number , meaſuring C an even number , (for Cisa! 
even number , ſeeing it hath an half B,) b ſhall alſo meaſure B his half: But 
itſhall alſo meaſure A, therefore D ſhall meaſure A and B , primes to or! 
another , which is abſurd z Therefore, A is a prime to C : Theretore, its 
number, &c. Which wasto be demonſtrated. 


PROP. 32. THEOR, 30. 
Of all the numbers B,C,D, and E,mbich follow the binary At 


adouble Progreſaon , each of thems onely evenly even. 


Unicy A2 B4 C8 D 16 E 32 


ons is ſo, is manifeſt; For having propoſed unity» ſee- 
ing that Aisa binary , and B, C, D, and E, doubles fro 


| mw O If an odde number A, br pra |. 
Is: to ſome number B, it (bull 
Ca D--- primeto its double C. 


the binary, they ſhall be continually proportional from unity z to wit» 


double proportion : Therefore 2A ſhall meaſurecach of them,B, C,Daandt . 
j 
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andeach leſſer ſhall meaſure the greateſt tollowing, by lome, one of theſe, 
A,B, C,D, and Ez which being all even numbers,to wir, double from the Bi- 
nary,an even number ſhall meaſure each of chefe B, C, D,and E, by an even 
number ; therefore cach of them, ſhall be evenly even, acccording to the 
Definition. 

Now that they are onely evenly evenis manifeſt : For ſeeing that A, B, 
C,and D, arc continually proportional from unity, and that A next to unity, 
isa prime number, to wit,a binary, > nor any other number , ſhail meaſure 
each of them , except thoſe A, B, C, D,andE , which bcing all even, an 
even number ſhall meaſure each of them only by aneven number : There- 
fore, of all, &c, VV hich was tobe demonſtrated. 


— — ee EI a A ry ns 


PROP. 33.: THEOR. .$t. 


If a number A , bathits ba B, dar, 


Acccioenees the ſame A, is eventy odd. 
5 2 
= Os Ha Demosſtratio# xOraſmuch asBan odde number,is 


the halt of A, the binary C ſhall 
' meaſure Aan even number, by the ſame half B,an odde number ; rheretore 


binary, if A be nor evenly odde oncly, it thall be alſo evenly even, therefore 
ſome even number ſhall meaſure ir by an even number : Let D an cven num- 
ber, mcafure it by E, alſo an even number,and ſo Þ A ſhall be the pradu& of 
DbyE : but the ſame A is the product of C the binary , by B the half of Az 
therefore che number produced of C , the firſt, by B the fourth, is equal ro 


tst0 D,ſo Eto B, but C the binary,meaſures D an even number; therefore E 
aneven number,ſhalilmeaſure alſo B an odde number,whici is abſurd;there- 
fore Ais not evenly even, but is onelyevenly odde. Therefore, it,8&c,VV hich 
was to be demonſtrated. 


— —— 
——_—— AC ens 


PROP. 34+ THEOR, Z2. 


| - If aneven number A , be none 


© Po WOW BITES, of thoſe that are Aouble from 


| anty, nor bath its balf odde, 1t is evenly even, and eventy ogade. 


Demonſtration T Hart it is evenly even, is evident : For ſccing thatits halt is 


even , thebinary which is even, ſhall meaſure ir by the 

lame half; therefore ir ſhall be evenly even. 
Itis alſo evenly odde, for the ſame A being divided into two equal parts, 
and its half again divided in wo , and ſo on you ſhall at laſt come to an 
denumber (before you come to the binary, ſccing that it is none of thoſe 
Matare double from unicy)which ſhall meaſure Aby an even numbcr. For if 


- plying 


-_ OO —O— 


It ſhould mcaſure ir by an odde number,(ſ{ccing © thatan odde number mualr- 


tAisevenly odde : I fay allo,it is onely ſo : for let B be the halt of A,zand Ca : 


that which is produced of D the ſecond, by E the third: therefore Cas C 


| 


b) 13 9. 


t3 
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a) 12.7, 


| 


—— 


15 impoſſible, ſecing that it is propoſed even : therefore ſeeing that an odde 
number meaſureth A by aneven number, andthat an even number doth 
alſomeaſureit by an even number, A thall be evenly even, and evenly odde, 
Therefore, it, &c. Which was to be demonſtrated. 


PROP. 35. THEOR, 33. 


If there be as many numbers as you pleaſe,continually proporti 
onal, A,B C D,andE F,andiftbere be cut off anumber C G, frm 
the ſecond B C,a8 alſo from the laſt EF,a number a F,equaltothe 
firſt, as theexceſſe B G,of the ſecond B C, ſball be ta the firſt a, 
the exceſſe EH, of the laſt E F, ſball be t3 all the antecedents , 
BC, and D. 


| dds Goon Lone © SRO | 


DemenftrationF7Or let Flbe cut off equalro BC, and F K equaltoD; for 
aſmuch as FI is equal ro BC,and the partcut off F H,is equal 
to the part cut off CG, the reſt 1 H ſhall be equal to the reſt BG ; but for- 
aſmuchas Ais to B C,ſo BC is to D,and D to E F:and by converſion,as EF 
istoD,ſfo Disto B,and BC to A: BurKF isequalto D C, & I F,toBC,and 
HFto A: inlike manner,as E F ſhallbetoKF,ſoK F tol F,and1FroHE; 
therefore by dividing, aSE K, toKF, ſoKI, toI F, andI H toHEF: and 
| 2 therefore alſo all the numbers E K, KI, andI H, ſhall be to all che num- 
bersK F, 1 F, and H F,that is to ſay, the whole E H, to D, B C, and A, to 
ther, (to which K F,I F, and HF, have been takenequal) as 1 H, to HF; 
that isto ſay, as BG ro A, for BG and A, are equal to I H and HE: 
Therefore, if &c. Which was tobe demonſtrated. 


rn OY 


Ir —_—__ EO 


PROP. 36. THEOR, 24. 


If from unity be taken as many numbers as you pleaſe, A, BG, 
andD, contmually proportional ma double proportion , until tt 
| whole compound E , be made a prime number , and that bolt 
multiphed by the laſt D, maketh ſame one F , the produ#t F, ſhall 
be a perfett number. 


plying an odde number, makes an odde number) A ſhould be o Fragen + 


Dems. 


_— 
— — __— 
CAO 


AS M8i---$-A£8 t- 


«- wo YT tt Faowos foo 52 0 


'meaſnre D equally , being in the ſame rate: Bur, ®no number doth mea- | 
lureD, except A, B, and C, therctore P ſhall be the ſame with one of |%/ 13: 9+ 


cm, 
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from E, and cqual in multitude to A, B, C,and D, toral- 
(mach then as A,B,C, and D, and E, G, Hzand 1, are cqual in multitude,and 
beinztaken twoand two, are in the ſame rate, being all in a double ey 9s 
tion 1n equal rate , as * A ſhall be to D, ſo ſhall E be tol, and therefore, 
bcheprodudt of A rhe firſt, by I, the fourth, ſhall be equal to the product 
of D, che ſecond, by E the third : But F is the produdt of Din E : therefore, 
Fiballbe alſo che produtt of - A inT : therefore <I ſhall meaſure F by A 
the binary > wherctore F ſhall be double coI , and theretore E, G, H,1,and 
(F, arecontinually proportional in a double rate, 
| Lerthere be cur oft: trom G the ſecond, and F the laſt, K and L, cqual to 
'E thefirſt, whoſe exceſſes are Mand N, as 4M thall betoE, fo N ſhall 
'betoallche antecedents E, G, H, and 1,rtogether : Bur M is equal roE , be- 
ingthe halt of G double to E : therefore N ſhall be equal to t, G, Hz andI, 
[togerher, Bur Lis equal to unity, and A, B, C, andD, together » being 
[propoſed equal to E or K, therefore the whole LN, that is to fay, F is cqual 
tounity,and torhe numbers A,B, C,D,E, F, G,H, and 1T, together : where- 
fore © lecing that unity and cach of the numbers A, BC, D, E,F,G, H,and1, 
domeaſure F, (tor ſeeing Fis madeoftEinD, f D ſhall meature F, and 
therefore unity and A, B, and C, which mealurech D, ſhall alſo meaſure F : 
and again, ſecing that I, as hath been ſhewn, doth meaſure F, E, G, and H, 


| Demonſtr41107 For, Let there be taken E, G, H, and1I, ina double rate, 
P; 


[a) T4. 7. 
b) 194 7- 


c) 7. cl. 


d) 35. 9: 


e) 7.C.l. 
$3166 


which mcaſureth I : 8 becauſe ot the double propertion ſhall alſo meaſure 
'F,) and noother ſhall meaſnre F , as we ſhall preſently ſhew : Uniry , and | 
'A,B, C, D, E, G, H, andI, ſhall be all the parts that F can have y to | 
[which F being ſhewn to be equal, h the ſame F ſhall bea pertect number. 

| Suppole ſome other number ro meaſure F, belides the aforegoing; to wit, 
[Oby P, ithat being,F (hall be the produt of O by P : but the ſame F is al- 
(lothe product of E by D, therefore the number produced of E the firſt, by | 
'D che fourth, is the ſame, with the product of P the ſecond, by O the third, 
therefore kas E is to P, ſo Ois to D. 

Put, ! ſeeing that A, B, C, and D, are continually proportional from 
Unity, and that A next to unity, is a prime number, no other number ſhall 
meaſureD rhe Jaſt, beſides thoſe of the proportion A, B, and C. . Now O 
1s different from A B and C, by the Suppoſition ; therefore O ſhall nor mea- 


therefore m E, being a Prime : E and P, thall be Primes to one another ; 
andſon the leaſt of their race Wherefore E ſhall meaſure O, and P ſhall 


thoſe A, B, and C. 


- Suppoſe ir the ſame as B, and let E, G, and H.,, be taken double from E, | 


nE, hath been ſhewn equal to the product of P in O : therefore the | 


— 


ſureD;bur as O is to D;ſoE is to P;rherefore alſo neither ſhall E meaſure P: | 


9) 11.c.f, 


1)9.Cl. 


k) 19. 7. 


m) 31.7. 
N)23. 7* 
21.7. 


In fuch multitude, as B, C, D, P in equal rate, as Bro D,foE to H; 4 but | p) 14. 7. 
the product of Bin H, is equal ro the produ@t of D in B, and the produdt of |q) 19. 7. 


_and_+_-; 
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number made of P by O, is the ſameas that which is produced of Bbyy, 
therefore r as Pis to B, fois H to O;but ÞP was the ſame with B,rherefore x | 
ſhall be the ſame withO,whichis abſurd ; for O was put different fromany 
of the numbers A,B, C, D, E,G,H,orlI; Theretore, A, B, C, D,E,G,y,! 
andI, do.only meaſure the number F, the which they do compole : There. 
fore, if from Unity,8&c, Which was to be demonſtrated, | 


| 
| 


| 


| 


| SCHOLIU M 


Euclide 277 theſe three fore-going Books intends onely Arith. 
metical Numbersand not continued quantity in which there bap- 
ens FraStions; but in numbers there happens none , but only in 
relation to the things numbered when they are divided into othe 
 parts,which axe called Frattions,inſomuch as they are compared 
to their whole divided into certain numver of equal parts , ty 
which are yet nevertheleſſe explained by whole nmbers, that isy 
ſay,by the numbers of which Euclide ſpeakes in theſe three fore- 
going Books ; and then when ſuch continued quantities are re. 
duced to the ſame equal parts, they are no more Fractions, aud 
numbers compared to ſuch things, are compared the oneto the 
other as whole numbers, and are taken abſolutely, without re-| 
ferring them to any intire quantity , and all the demonſtrations 
and operations , which may be performed by vulgar Fraftions 
of common Arithmetick, are all performed by Arithmetical and 
whole numbers, concerning which Euclide ſpeaks in theſe Se- 
venth, Eighth, and Ninth Books. 
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THE ARGUMENT. 


Uclidehaving finiſhed thoſe things which 
| R Pl concern numbers in the three fore-go- 
Te ww F&X| ing Books , ſo far forth as was needful 
SAM Tt Hola for the underſtanding of Geometrical 
things : Now in this Tenth Book, he at- 
tempts the diſputation of commenſu- 
rable and incommenturable Lines, for 
whoſe cauſe,as we have ſaid,thole Books 
of numbers were undertaken by him. For without the know- 
ledge of theſe Lines, divers Magnitudes, as well Solids, as 
Plaines, can neither be perfealy underſtood, nor brought in- 
topratice when it is required , becauſe divers of rheir ſides 
ae incommenſurable , which may be ſaid likewiſe of Plains, 
and Solids themſelves , for they alſo are often times incom- 
menſurable, as we ſhall demonſtrate at the end of this Book. 


mmm, 


Wot 
_— 4 fect v 
= -< * AX ) F 


17> 


_—_T_ 


DEFINITIONS. 
Abngþ—4ngg—: Xx Commenſurable magnitudes A and 


Uk es a 


RD B, are ſuch as are meaſured by one 


Ch and the ſame common meaſure C. 
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Es 


Þ #*lrae, according to his cuſtom, begins here by the c——_— of the 


terms which he ought to uſe: and declareth in rhe firſt place yy 
Magnitudes are ſaid to be commenſurahle 


oo 


| 


Allotment 21.4 which incommenſurable,definingth 
CC TT HT thoſe are ſaid ro be commenſurable, whj 
- are meaſured by one and the ſame -_ 
C meaſure,or Magnitude : As the Magnirugg 


A and B; the which one and the ſame meaſure,as C doth meaſure : (for he. 
ing repeated fix times, it meaſureth A, and being repeated three times, 
meaſureth Þ) ſhall be ſaid robe commenſurable. 

After che ſame manner, a line of 20 palmes, and one of 13, areſaid th, 
commenſurable, ſeeing thar as well the line of one palme, as chat of half 
a palme,8&c, meaſureth both of them : Inlike manner, tioſe Superficje 
are ſaid to be commenſurable that are meaſured by one arid cne ſame Super. 
ficies, and ſolid bodies are alſo ſaid co be commenſurable ; when theya 
meaſured by one and the ſame Solid, | 


2 But Mupnitudes incommenſurable, are thoſe which hav u 


common meaſure. 


GU Marnitudes are the Diameter of any ſquare , and the fide of the 
| Ocame ſquare whereof it is the Diameter : foraſmuch as there is nocom- 
mon Magnitude that can meaſure them both, as ſhall be demonſtratedin 
the laſt Propoſition of this Book : Thereare alſo divers other lines incom- 
menſurable , divers of which are unfolded in this Book ; and the manner 
how to find them, is ſhewn: Again, Superficies and Solids, are ſaid tobe 
incommenſurable, the which admit of no common meaſure, 


Pais D, 3 Right nes AB and BDgart cant 
F C:/4q16243 menſurable in power, when hen 

s + 
"| / 18 Vat D ſquares BM, and BF, arems: 
> = [85\|© ſured byone and the ſame Spatir 

Vq 162 |-: - " Superficies E. 
Q - 

| alk F Right-lines, ſome a mmenſurable 
C —M Oi. Length, to ahead aremes 


| : lured by one and the ſame line , andare 
ſaid ſimply or abſolutely commenſurable , ſome others are ſaid to be 
commen(urable , tha is to ſay, ſuchas have no common meaſure , as hatl 
been expounded in the firſt and ſecond Definitions. 

Again, of Lines which are incommenſurable in Length , ſome of thef 
are ſo, in ſuch manner as that their ſquares are commenſurable z as 2 lint 
of two feet,and another,which ſhall be ,/ q. 8. {har is to ſay , of the which 
the ſquare ſhall contein 8 feet) are ſaid to be commenſurable in poweh 
the _ 4,and 8, being meaſured by one and the ſame Superficies. 594 
line of three feet, and a line of 6 feet, ſhall be alſo commenſurable in p# 
cr, ſecing their ſquares g, and 36, are meaſured by one and the _ - 

ga! 


———— 


| Perkicies; to wit, by 3,or by 6. 


i. Ah. 


it owt, 
—y 


— 
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| Avain, a linc which ſhall be 4/qq of 20, and one that ſhall be 4/qq 125, 


ie] MI | ve commenſurable in power : for their qq4/ q20, and /q lizs are 
at ſurable, beingas5 , to2, andy/qsy, ſhall be in // q 2c, twice, 
| comMMmen = : - 
[2 andiny q 125 5 time s,which will be more eaſily underſtood by rhe figure, 
«| | rereche line AB is 3and his qB M 9,whoſe Diameter is alſo B M,to which 
a MI | ag is incommenſurable; as harh been ſaid in the 2 Definition z and having 
| | j-2wn BD.equal tothe Diameter BM , and deſcribed che ſquareBF), the 
t ome ſhall be 18 ; it © being double the ſquare of B A , and his fide ſhallbe |a) 47, 2, 
« Ml | /q18 commenſurable in power to BA : for B meaſureth borhrthe one and 
it! Ml | theother ſquares , ro wit, BM g times, andBF 18 cimes, E tripled mea- 
furerh alſo B F 6 times, and BM 3 times. ; 
tk MW | Now if you will have the ſquare E. to be 4/ q6, the qof the line AB, 
lf make y/ q 486,and the q of B D;ſhall make y/ q 1944and y/ q6; thallmea- 
«| MW | fareborh,8& +/q 54ztherriple of,/q 6,ſhallalſo meaſure thoſe rwoquantities. 
ſ- , . 
te 4 But Right Lines are incommenſurablein power , when the 
\(quares made of them cannot be meaſured by any common meaſure. 
: Tt: other lines incommenſurable , whoſe ſquares are alſo incommen- 
ſurable,are ſaid to be incommenſurable in power, as a line of 2 feet, and 
he aline which ſhall be / y/ 6, ſhall be incommenſurable in power, as not 
_ having any common ſpace that may meaſure their ſquares 4, and / 6: So 
in /qs$, andy/ qq 12, are alſo incommenſurable in power , foraſmuch as 
n.| I} |30Supecticies can meaſure their Squares 8 and ,/ q 13. 
Wi Azain, a$1n the figure of the third Definition , the reangled Superfi- 
he asP », is propoſed /q 162 , tothe which 2 let the ſquare Superficies | a) 14. :. 


able Now all the right lines commenſurable in Length , are ſo alſo in power, 
1e4| WM | ſeeing that the {quare of thezr common mnicaſure, doth meaſure their 
are {quares, as appears by this figure : For as 

> > [ A B meaſureth CD, and E F, ſo the ſquare 
nath of A B, doth meaſure C Hzand EI, not that 

H Aallthe right lines which are commenſura- | 

ie ble in power, are ſo alſo in length, as ap- 
line wy pearsby the figure of the third Definirion, 
hich —_ | [_] where thelines A B,and B D,ar&ſhewn to be 
wel, E FC DA. Bijncommenſurable in length , the which are 
504 hat ſhewn commenſurable in power , and as ir 
pl bealſo demonſtrated in this Book, 

__ ſa 


FH, be made equal , the line G B, or B D, his equal thall be incommen- 
ſurable in power to BC, or BN; for BC is a mean proportional between 
GB, and BA, or BE, equalto B A: therefore G B, B C, andBE, being 
continually proporcional , b G D the ſquare of GB, is to BH the ſquare of 
BC,asGBrthefirſt, roBE. the third : But GB is incommenſurable to 
BE, aShath been ſaid in the ſecond Definition : therefore c the {quare of 
GB which is G D, ſhall be incommenſurable to the ſquare of BC, that 
to fay,to BH : theretore G B,and B C, or BN, his equal, are incommen- 
ſurable in power ; that is toſay , their ſquares are incommenſurable : and 
this may not be thought itrange,that this Demonſtration be built on the Pro- 
poſitions hereafter mentioned ; for that it is not neceſſary for the Demon- 
tration of any of them, 


b) 20. 6. 


c) 10, 


— 
— — 7 — 
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5 Theſe things being ſo , it is ſbewn, (that is to ſay, manifſ, 

that ty every right line propoſed , an mnfunte number of rlph 
| tines are commenſurable , and an mfuute number are ingy. | 
menſurable , ſome m length and poner, otbers onely m poger, l 
| Now ket that r1ght hine propoſed, be calledrational. P 


[ F there be propoſed ſomeright line, of a known, and determinated Mao. 
nitude , of all the lines compared with ir, ſome ſhall be commenſurabje | I} | 
in lenzth and power thereto , others in power onely , alſo ſome ſhallbe in. | | 
commenſurable in length thereto, and ſome in length and power, as ſhall he 
ſhewn in this Book : Bur this line propoſed , by reaſon of which, the other; 

are (aid to be commenſurable, or incommenſurable, is named by the Greek; | | 
ent, , that is to ſay, rational, for thatir is alwayes propoſed of a known | | 
Magnitude, and that according thereto it is argued : Bur the others compe. | | 1 
red therewich, are not alwayes known : alrhough according to the ſame | 
lines taken apart, they may be known , each of them being dividedint | I |! 
ſuch equal parts as you pleaſe. | 


| 6 Andrbe right lines commenſurable to this rational Ine, either 
in length and power , or 1 power alone , may be al calkl! 
rat1onals. 


Z:l:de ſhews that the other lines commenſurable, afrer what manner {6- 
ever, to the line called ratzoal, are alſo rationals, not by luppoſition, as | 
the line it ſelfe : but as being compared therewith , they will be found com- | 


menſurable cheretoin length and power, or in power only. [th 
: [nal 

And the hnes incommenſurable to this rational lit, may lr | « 
called irrationals. th 


Ecing that inthe precedent Definition Exclize hath called the lines com-| MW | — 
menſurable in length and power, or in power onely to the rational lie 
propoſed, Rationals, it is maniteit by that Definition, ria rhoſe lineswhich | | 
are incommenſurable t9 rhe Rational propoſed in length and power, andaot | I |. 
! in length onely, are irrationals, Th 


8 And the ſquare deſeribed of the rational tne propoſed , ma 
be called rational. 


Ven as the line propoſed tobe known and determinated, is ſaid tobe ri 
tional : even ſo the ſquare deſcribed thereof, is called rational, foraſmuch 
as that alſo is known and cerraine, and in compariſon thereof, the other SW 
perficies are ſaid to be commenſurables, or incommenſurables. of th 


g A 


_© 6557 aſs 
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And the figares commenſurable to this ſquare rational, may 


he called rattonals. 


LL the Plain Superticies commenſurable to the ſquare of the rational 

propoled,are ſaid robe rationals, yer not by poſition as the ſame, but as 
being compared rorhe ſame ſquare , they are found to be commenſurable 
| hereto » OT incommen{ſurable , even ſo alſo as the lines in what manner 
ever commenſurable to the line propoſed rational, are called rationals. 


10 But the figures incommnſurable to the rational ſguare , may 
lo called 1rrationals, or Surds. 


"Venſoas the lines incommen(urable to the line propoſed rational, are ſaid 
cobe irrational, ſo alſo the plain Superficies incommenſurable to the 
{quareof the ration al line; are called irrationals, 


11 Aud the right lines which are im poner as the ſame irratiq- 


/ 


| they be ſuares , their ſides may be irrational; butif they be 
ther rectulines whatſoever , the lines which are m power , as 
the ſquares equal to thoſe wrrational figures may be trra- 
tunal. 


E calls the lines which are equal in power to the ſpaces,incommenſura- 
Hi to the ſquare of the rational line, irrationals, in ſuch ſort, thar if 
thoſe ſpaces irracional are ſquares , their ſides ſhall be ſaidto be irratio- 
nl, it they be not {quares , bur are other re&ilinesz the right lines which 
deſcribe the ſquares , equal totheſe ſpaces incommenſurable , ſhall be ſaid 
whe ieaimal : for a right line is ſaid to be equal in power to a figure, when 
(theſquaredeſcribed of the ſame line is equal tothe ſawe figure. 


| 


| 
! 


ee CET 


E' PETITIONS 


That ay Magnitude whatſoever, may be multiplyed (0 many 
tes, as that it may exceed any Magnitude mhatſorver 


propoſed of the ſame kind. 


For wo Magnitudes unequal , bur of the ſame kind being propoſed, the 


greateſt being nor infinite, and the leaſt in power to be augmented 


ately, iris manifeſt, that the leaſt may be multiplyed ſo many times,as 
Ut may excecd the greateſt , which appeares all - the fifch definition 


tth Book. 


COM:- 


nal fgures, are ſaid ts be irratonals, and Surds ; to wit, if 


4 
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COMMON SENTENCES. 


1 A magmtude meaſurmg as many magnitudes as you ple, 
duth alſo meaſure the magnitude compounded of them. 


2 A magnitude which meaſureth any ma omtude whatſoever, dy 
in like manner, meaſure every other magnitude , which tht 
magnitude doth meaſure. 


A magnitude meaſurmg a whole magnitude, andthe part cy 
off therefrom, doth alſo meaſure the reſt. 
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PROPOSITIONS, 


th 

- PROBLEMES, & THEOREMES. 
PRO POSITION r. THEOREM 1, 

ut + apparel} ecards 1 
4 Tmo unequal magnitudes being 


ATT propoſed, AB, and C, if fromthe 
| F G E greateſt AB; there be cut off more) 

ack? LID IEOg -———| thenthe balfe, and of the reſt again, | | 
mrethan the balfe;and if that be done alwayes ſo, mn continue, 
there will remain mn the end ſome magnitude leſſe then the leaſt 
nuputude C propoſed. | 


Denwſira:102 FOr let C be multiplyed ſo many times , as that the product 

may exceed AB, andlet D Ebe the product , foas that 
DEmay be multiplex of C, and next greater then AB, andler DE be 
divided according to the parts D F, F G, GE, each cqualto C, and from 
AB, ler there be cuc off more then the half AH, andol theret HB, alſo 
)- more then the half HI , and ſo alwayes until the parts of A B , may be e- 
qual mnumber to thoſe of DE, Lerche partschen AH, HI, I B, beas 
many in number, as DF, FG, GE, Foraimuch as D E is greater then | 
AB, andthar from D E there be taken DF , lefle then the halfe, (or the | 
'halfe,if DE were onely double to C;) and from A B more then the halte 
AH, therelt F & ſhall be greater then the reſt H B, 
'* Azain, F Ebcing greater then H B, if from FE betaken the halfe F G, | 
|(orleſſe then the halfe , if F E were greater then the double of C : ) but 
tromHB, more thenthe half HI, the reſt GE ſhall be in like manner grea- 
trthen thereſt[ Bz BurG E is cqualto C, therefore C ſhall be alſo great- 
TtenlB, the laſt partot AB: Therefore, of AB there will remaine a | 
Magnitude lefſe then C, The ſame will happen, it you rake away the halte 
' AH, and from thereſt H B, the halfe HI, tor in like manner, I B the | 
[reſt ſhall be leſſe than GE , that is to ſay, rien C. Therefore, Two, &Cc. | 
| hich was to be demonſtrated, ke | 


| ( 
L1 PROP. | 
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a) 1.10, 


f 
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PROP. 2. THEOR, 2. 


Two magnitudes unequal AB an 


A yn . ." P CD, being pr opuſed, if ou Cut of 
|. © 5__pſull alternately , the leaſt AB, frm 
| geo the greateſs CD , andthat the muy. 


mtude remaming , ſballnever meaſur: 
bis precedent magmtude , thoſe magnitudes AB and CD , ſhal. 


| be incommenſturable. 


J Demorſtration F/Or otherwiſe they ſhould be meaſured by ſome comma 


meaſure, which ſuppoſe ro be E : Therefore, E ſhallbe equal 


to AB, orleſſe, and having taken AB from C D, as many times as may | 


be, let there reſt FD lefle then A B, in ſuch fort as A BmeaſuresCF, | 
Again, havingtakenF D from A B, ler there be lett G B lefle then the 
ſameF D, in ſuch ſort as that F D meaſure AG, andlet this cutting of be 
{till continned, till at laſt *chere thall remaine of C D or A B ſome magni- 
cude lefle then E. | 
Foraſmuchas AB taken from C D leaves FD, lefſethen it ſelfe, CF 
cut off ſhall be greater then the- halt C D: torit C F were the halfe, or | 
lefle then the halfe of CD, A B might yet be cur off from CD: in like! 
manner, A G,cut off from A B, ſhall be greater then the halte of AB: and. 
ſo it ſhall till happen, cutring off ſtill therefore more then the halfe, there 
will remaine in the end ſome magnitude lefle then E . LetthenG Brhercl 
be eſſe then E. | 
Foraſmuch as E meaſures AB, and AB meaſuresCF, »E ſhall allo 
meaſure C F : but E meaſures the whole C ÞD : therefore © E ſhallalſomes | 
ſure the reſt FD, and F D ſhall meaſure AG : therefore 4 E ſhall all 
| meaſure AG : but E meaſures the whole A B, therefore © E ſhall allomes-| 
| ſure che reſt GB the greateſt; rhe leaſt,which is abſurd : Therefore no mag | 
| nitude ſhall meaſure A Band C D; Therctfore they arc incommenurabic:| 
| Therefore, It, &c, Which was to be demonſtrated. | 


om ———tm————_———g——— 
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PROP. 3. PROBL. 1. 


; 
;_ = 


Imo ma gnitunes commentura be 


FT OI BN 300 6c AB, 4and'C D, being g1oen, to fad | 

E | 
Ch —— D br greateſt Commun meaſart. | 
— | Conftruttion FOraſmnchas A Band CDare 


commenſurable from the g1e% | 

tcſt CD : Let there be taken AB the kcal, 

as often as you can : and that there remaine E D, and from AB ler thee 
be takenE D allſo.as often as you may, and there will reſt F B, and doing 


ſtil! 
— 


CO 


— F4 _———— 


A: 
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| gill alcernarively , there will at laſt remaine a magnicude, which ſhall mea- 
fare his precedent , otnerwiſe AB and C D ſhould be incommen{urable, 


Band C D rherctore is their common meaſure. 


| meaſure A F, and meaſuring the whole A B, it ſhall alſo meaſure the reft 


contrary to the Suppoſition. LerFBrhen meaſure ED : I ſay, thatF Bis 
the greateſt common meaſure of A Band C D. 


| Demozſtrat10 por ſecing that F B meaſures ED, and E D meaſures A F 
| a F Bihall meaſure A F :but F B meaſures it felfe : therefore, 


[ ſhall alſo mcaſure the whole A B:; therefore > F B ſhall alſo meaſure C E, 


which is mcaſured of AB : theretore ſeeing that F B meaſures alſo E D, 
<che ſame F B ſhall meaſure the whole C D, it ſhall therefore meaſure A 


For if it be denied, ſuppoſe G to be the greateſt common meaſure : For- 
aſmuch then as G meaſures ABandC D , andthart A B meaſures CE, 
'4Gſhall alſo mealure CE : but G meaſures C D, therefore © G ſhall al- 
pmealureE D thereſt; ({ecingthat G meaſures the whole C D, and the 
part cut off C E:) but E D ſhall meaſure AF: therefore f G ſhall aifo 


FB, leſſe then ir ſelte, which is abſurd z therefore F B is the greateſt com- 
mon meaſure of A B and C D. 


of from C D, there ſhall remaine nothing, AB ſhall be the greateſt com- 
mon meaſure of the rwo, ſeeing that A B meaſures itlelfe » Therefore, Two 
| magnitudes, &c, VV hich was to be done. 


| COROLLARIE. 
| From this Demonſtrat ion it is manifeſt, that a magnitude 


which meaſureth two magnitudes, meaſ ureth alſo their great- 
eſt common meaſure , as may be gathered from that part of the 


Now if the leaſt A B, meaſure the greateſt, in ſuch manner, as being cut | 


la)z.c.C. 
1.C 1. 


b) 2.c.1. 
\C) 1. c.[. 


d) 2.c.C, 
©) 3.0.4 


t) 2.c;C. 


2.46 


Demonſtration , by which it is ſhewn that F B 3s the greateſt 
compon meaſure of A B, and C D, for there it is ſhewn that | 
\fC meaſure A B and C D, it ſball alſo meaſure their greateſt | 


common meaſ; urc F B. 


| 


PROP. 4. PROBL. 2, 


Three magnitudes commenſurable 


| 


ASS A.B,andC, being given,to find their 
Bi Di ,reateſt common meaſure. 


. Conſtruion FInde 2 in the firſtplace D, the 
oreateſt common meaſure of 
Aand Bf D alſo meaſure C,itappears that D is the greateſt common Mmea- 


a) Js IO; 


ſure of the three A. B, and C. 


| 
Demonſtration JE a magnirude greater then D meaſure A, B, and C the | 


ROSIE Ct a A A A CS AI I —— - 


I 2 0 


-_ 
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| 


ſame Þ ſhall alſo meaſure D , the grea:elt common meaſure 'b7Co.3. 1c. , 


| ' 260 


d) 


c)Co. 3-10. | 


3. IQ, 


e) 2. C. [. 


f\\Co.3.1 0. 
g)Co.3.10. 


a) 3. 10, 
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OO — 


common mcaſurc,c ſhal meaſure D che greateſt common mcalure of A and 
B: theretore the ſame common mea(y;; 
meaſuring alſo C.D and C ſhall be com. 


men(ſurable:LerdE cheretore be che Ieat 


LEE | 
Abt ++" eſt common meaſure of C & Dy] ſay,thy | 
B nnd ne Tp onde es | Eisrhegreatelt common meaſure of ay, : 


& I _ mealures DandC. 
L4—+—} Er-41F-1 andD meaſures AandB, E « hal, | 

C meaſure Aand B; Bur E alſo w—— 

C : therefore E is the greatelt comma | 

meaſure of A, B, and C, Ifay, thatE is allo their greateſt oommon mez. 
ſure : For otherwiſe, ſuppole F a greater common meaſure then E, | 
Foraſmuch then, as F meaſures A and B, it fſha.] alſo meaſure Dtheir 
ercareſt common meaſure; But F alſo meaſures C, it 8 ihall then meaſure | 
a'ſo Ethe greateſt common m-aſure of Cand D, the greate, the leak, | 
which isab{urd : Therefore, Three, &c, Which was robe done, | 


| 
: 


COROLLARTE. 


It is manifeſt alſo that a magnitude which meaſureth thre | 
magnitudes, doth alſo meaſure their greateſt common meaſure, 
For it bath been demonſtrated that ſecing that F meaſures A, 
B, and C, it ſhall alſo meaſure their greateſt common meaſure 
E : Inlike manner, if there be more then three magnitudss 
commenſurable given, their greateſt common meaſure may be 
found, and if there were four , the queſtion will be fiſt of 
three, if of five , the queſtion will be of four, &vc. and this 


ſame Corollarie ſhall take place. 


PROP. 5. THEOR. 3. 


Mnonitudes commenſurable A 
Dz andB, bave the ſams rate, thi on 


P 
4. 
1 


"a| Hoe THER | 

B mnt £3 to the other, as a number toanm: 
ber. 

Demonfiration 3 Et © C be. their greateſt common meaſure , and as oftel 


times as © meaſures A, ler un:cy E mcaſure as often times 

a number, as D, and as often times as C meaſures B, let unity alſo mealure 
the number F. 

Foraſmuch then as the maznitude C, and unityE, meaſures the magnt- 

tude A, and the number D equally , the maynitude A ſhall conteinG ® 


many times as the number D conteinerh unity: Therefore, as Ais toC> Y 
the 


bee 


CE 
\ 


= == ww, 


1 


rr rn 


fall be ro By as the number D, tothe number F: Therefore, The, &c, 
Which was to be demonſtrated. 


qmm_—_—— 


PROP. 6. THEOR. 4. 


If tmo magmtudes A, and B, 
en —_ —— { /)//./; {ame rate to one another, 


-i | o | 03 G1 as a number G,to a number D; they 
"EE AN WT ſball be commenſurable. 

wp @1 C503 Demozſtration F?Or,Let the magnitude A 
Aboontforoooroſorepemepeneeeeeſrnnnnd be underſtood ro be divi- 


Bb oeoeofoeeeeedennmmneef ded into as many equal parts as C con- 


teins unitcs, and ler one of the ſaid parts 
be equal to the magnitude E, and lee 


| 
'there be another magnicude F meaſured as many times by E , as unity mea- 


| fures D. 


| Foraſmuch as E is as many times in A, as unity in the number C 3 the 


'maznitude A, and rhe number C, ſhall contein E, and unity equally ; rhere- 


fore A ſhall be co E, as C tounity, ButE js to F as unity ro D, {E meaſuring 
F, andunity meaſuring D equally) therefore * in equal rate , A ſhall be to 
F, as thenumber C, to the number D : bur Ais alſoro B, as the number C 
othenumber D, by Suppoſition ; therefore, bas A to B, fo is A to F :there- 
fore, © B and Þ are equal : therefore E mea(uring F ſhall alſo meaſure B ; e- 
qualto F : but E ſhould alſo meaſure A: therefore E meaſures Aand By 
therefore 4 A and Bare commen(urable : Tnerefore,If Two,&c.VVhich was 
to be demonſtrated, 

Otherniſe, Let the magnitude A be ſuppoſed to be divided into as many 
equal parts as there are unites in the number C , to one of which parts ler 


—] HW 


the maznitude E be equal, 


| Foraſmuch then, as E is to A, ſo is unity tothe number C, (E meaſuring 


A, andunity the number C cqually,) bu A is propoſed to bero B as the 
number C to the number D ; theretore in_cqual rate, asE isto<B, fois 
unity ro D; but unity meaſures the number D : Therefore E ſhall meaſure 
B, andE alſo mea ſure A: therefote, f A and B, having A for common 
meaſure, ſhall be commenſurable, which is propoſed on the ſecond part 


of the figure. 


COROLLAKIE. 
From the firſt part of this Theorem it appears how you may 


re finde a right line, to which any other right line propoſed, may | 
be as a number to a number : For, (ſee the firſt figure, ) let 
there be found a line , to which the propoſed line A may be as 
the number C, to the number D ; divide A into as many equal 


parts 


wwe. —_ i 
— » wh  m ooettemr_ 2 I— _—— _—_ 


40, O0F EUCLIDE. Py oy 
_— isco unicyz Buras CisroB, ſounityis roF, (ſeeing that C 
meaſures B z and unity mea(ſures F equally,) b therefore in equal rate A b) 2s. 4: 


a) 22. 55 


b) 11. 5- 
CY) 9s 5s 


d)r, d; 


—— ——— 
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parts as there are unites inC, qy{ 


| 
£58#% 73 $ i 1k r ff Fo 
| Ns ſame parts of A as there are ynin; 
OL [ X | 
| ph” in D, and ſo A ſhall bet F us jj, 


-—_ —_ oy C1 number C, to the number D, a; 


a)13. 6. 
b)Co,20-6, 


a)6, 10. 


El---1 G1 C503 demonſtrated. 


PO SID CITE | 


Bb------ ſooenoee } WAN J _y be found # right line,to whoſe 


ſquare,the ſquare of another right 
line given may be, as a number 
a number : As for example , let there be found a line, to whyſ, 
ſquare, let the ſquare of the line A be as the number C, toth; 
number D, 3 in the firſt place, let F be found, to which let A }, 
asCtoD, as is ſaid, then: let there be found the mean pro. 
portional between A and F , b A the line found, and F, being 
continually proportional ;, the ſquare of A ſhall be to the ſquar: 
of the mean, as AtoF: But AstoF, as the number C, 
the number D : therefore the ſquare of A, ſhall be to theſqun 
of the mean proportional, as the number C to the number Þ. 
| | 


PROP. 7. THEOR. 5. | 


| | | 
Incommenſarable maontudes A, 
and B, bave not the ſame rate ty ot 
another ,as a number to a number. | 


| 


/ - VCCCNER 
| CEEIER 


Demorſtration ry 2if A and B, ſhould have the ſame rate to one another, 

as a number to a number , they ſhould be commenſurable,! 
which is abſurd , being propoſed incommenſurable : therefore A and Hare 
not to one another , asa number to a number : Therefore the Magnitudez 
&c, Which was to be demonſtrated. | 


PROP.$8. THEOR. 6. | 


If to magnitudes A andB , bi! 
not the ſame rate to one anotber , 0s 0 
number to a number, thoſe magnitude 


Bonn 


" Wo 


Shall be incommenſarable. 


Demonſtration | 7299 if they were commenſurable , they © ſhould be to one 


another, as a number, ro a number, which is abſurd, 1B | 


10g! 


err 
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It alſo appeares by what mean; 


= 


Lib. 19+ 


| - pena 
being nor tO © 


—_— 


_— OF RUCLIDE 


263 


ne another, as a number to a number, by Suppoſition : There- 
fre A and B, are not commenſurable : Therefore, It Fwo magnitudes,&c. 


Which was to be demonſtrated. 


—— 


—— —_— — EW OC OCD  ——— 


— "I 
PROP. 9. THEOR. 7. 
| The (quares AB, and CD, de- 
HEM ſcribed on the right lines A B, and 
ai CD, commenſarable inlength, bave 
the ſame rate to one another , as a 
D ſquare number to.a ſquare number, 
E 3 F - andthe (quares which bave the ſame 
6 3 HT ratetoone another,0s a ſquare mum- 
| —_— ber to a ſquare number, ſhall have 


—_— 


"os B C 


alſo ther ſides commenſurable mn 
. lenath. But the ſquares deſcribed 
of tleright lanes mcommenſurable i length , have not the ſame 
rateto one another , as a ſquare number to a ſquare munber : 
andthe ſquares which bave not the ſame rate to one another, as a 
ſpare number to a ſquare number , ſhall not have their ſides 
commenſurable 1n length. 


'DemonfiratiosFOr A B and C D,being commenſurable in length, « A Bſhall 
| beroC D, asa number to a number , which let be as the 
p—_— E tothe number F, and lertthe ſquares of E and F, be G and H. 

| Therefore, ſeeing that AB. istoCD, as E toF : bur >the ſquare of | 
'C D, ina double rate of the fide A 6b to the fideCD, <and the ſquare 
\number G is ro the ſquarenumber H, alſo in a double rate of the fide Eto 
[thefideF, the ſquare of A B ſhall be to the ſquare of C D , as the ſquare 
number G to the ſquare number H,foraſmuch as thoſe two rates are double 
[tothe equal rates, which is propoſed. 

; Secondly, Ler the ſquare of ABbetothe ſquare of C D, as the ſquare 
number G to the ſquare number H; I ſay, that A Band C D are com- 
menurable in length : for let E and F be the fides of G and H. 

Foraſmuch then, as the ſquare of AB, is tothe ſquare of C D, as the 
are number G, to the ſquare number H : but 4 che ſquare of AB is to 
theſquare of C D, in a doublerate of the fide A B, to tht fide CD, and 
*the ſquare number G to the ſquare number H , alſo in double rate of rhe 
ade Etothe ſide F: Therefore AB ſhall be ro C D, asE to F, their dou- 
© rates being equal, therefore A B and CD, are commenſurable in 


by 


—— 
ron 
—  ————— 4 


A Ws en, — ———_— 


"length, Thirdly, * 
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Thirdly, Ler A and B be incommenlurable in length , 1 ſay, rhatthey 
ſquares are not to ONCAanother , AS A {quare number to a ſquare number , Fq,) | 5 


| if che ſquare of A werc to the ſquare ont 
_—_ B, as a ſquare number to a ſquare num. ; 

| SH k ber, AandB ihould be commenſurable, ne 

| TY in lengrh, as hath b.en ſhewn, whichis| quel 


contrary to the Suppoſition; rhercforethe; MM wt 

| the ſquare of A is not to ti:e ſquareof },! 

| a : of br - as a ſquare number to a ſquare number, 1 

| which 1s propoſed, 

Laſtly, Let not the ſquares of A andy Mt; 

be to one another, as a ſquare number; | Ml [:x; 

G 5 H 4 a [quarc number; I ſay,that A and Bare! if 
incomme nſurable inlength : Forif ithe [ 

not ſo, their ſquares are toone another,as| 7 

| RR a {quare number to a ſquare number, a; 

B — hath been thewn , which 1s contrary to 

Suppoſition: Theretore A and B are no: 

| commenſurable in length , which is propoſed : | hereforc, Thc ſquares, &, 

| | Which was to be demonltrartcd. 


| COROLLARLE. 


| From theſe things thus demonſtrated, it is manifeſt , that; 
right lines commenſurable in length, are alſo commenſurable in| 
| | power : But that thoſe which are commenſunrable in power, are D, 
| not all ſo in length, and that thoſe which are incommenſurable| Ml ;| 


| in length are not all ſo in power : But thoſe that are incommet-, 
p W- ; ' : | De 
| "| ſurable in power, are all commenſurable in length. | iis 
| For the ſquares of lines * commenſurable in length, being to a1 
| one another, as a ſquare number to a ſquare number that is to! 5t 


| . = » . q 4 iS <p 5 (0 | 
1b)6. 10. | ſay, a5 4 number to a number ſumply * they jhall be commenſu 


_—_crzzTTr_T—SwQT 


CE —— ——  — gs 
oSgnre7 
u 


—_— — 


es | rabie, and © therefore their ſides commenſurable m power; ” 

; | therefore right lines commenſurable in length , are alſo allof| I bl 

' them commenſurable in power. | kt 

| Again, ſeeing that lines whoſe ſquares are not to one att Go 

other, as a ſquare number to a ſquare namber, but ſimply, ®\ wm 

d) 3-d. a number to a number, * are commenſirable in power, (* ther Y 
f 4 = fquares being commenſurable ) but not inlength * It 1s mattt- 
: feſt that the lines that are commenſurable in power , are! 

not ſo alwayes in length, but onely the lincs that are commet-| | 4 


ſurable in power , whoſe ſquares are to one another as a (quart y 

number to a ſquare number are alſo commenſurable in length, 'D 

as appears by the ſecond part of this Theorem. 
Again, foraſmuch as thoſe lines whoſe ſquares are not i 

| one another , as a ſquare number to a [yuare number, bt os Y 12 


| 


0 WR 
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For | ganmoer 10 4 aumber, are incommenſ arable in length, but 
| mmenſurable in power, as hath been ſaid, it appears that the 
n lines mncommenſ urable in length , are not all ſo in power , but | 
ole wely the lines incoumenſurable in length, whoſe ſquares are | 
the! MI wt to ore another, 4s 4 number to a unmber , are ineomment1- 

BY Wl rable in power , their ſquares being incommenſurable. 

0 Laſtly, /t 75 manifesSt that the lines incommenſurable in pow- 

ip! Ms, are /* alſo in length ; for if they were commenſurabl: 11 

lagth, the) ſhould not be ſoin power, as is evident by the ſz rj 

ae | part of t13 Corollari? 3 which 3s abſurd, being propoſed in-, 


commen| urable in power. 
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1 PROP. 10. THEOR. 8. 
ce | f 1 11011116 S, C nd | 
W | If JOur MASNIUAES Ay By Cy ANT DD, | 
| bl | _ / FUR poſer . of 11/l [ aj thy Art / | 
EO Oh ore mi Ve proportionat, anatmmrrnme fuſe A , ve! 
is at NE a do: Fre VT Saas | 
| D pay] COLT att able 0 Li ( ſecond B tt) Ft] a | 
at. * M n 0 , id / Fs [ | 
al C, JL all be alſo comme VILE able [0 t / CMUTTD | 


& 4 * : . } 73 . 137 4 4 /, [ [ / p *{#13}/ L , [ 
re D, and If f h {t] {l A, by INCOMMENIUYADVIE £9 TDE FCCO 1 GS. £5 
7 "7/1 , . "WY 
jurdC, fball be ally Incommenſurabe to EE FOUrtD D. 


AbetoB, as the number E, to the number F: But as Ais toB, foC 
5D, by Suppofition : Therefore C tha!l be alſo to D, as the number F, 
to tie number F : therctore Þ C and D, arc commenſurabic ro 
another, 
| Nowlet Abe incommenſurable to B; I ſay that, C is allo incommenſura- | 
| dleto D; For ſeeing that A and Bare incommenturable : © A ſhall nor be | 
'F- B, asa mimbcr to a number , bur as AistoB, ſo C is ro D by Suppotiri- 
1. | W/%* Theretore C ſhailnor be ro D, as a number to a number ; 4 therefore 
| Cand D, are incommenſurable to one another : Therefore, &c. Which 
Was to be demonſtrated. 


rh | 

il RS.” ___ - | 

re PROP. 11, PROBL. 4: 

SOT To find to 119ht lines Band D, | 

Mg nmmmmmnns incommenſirabſe10 a1ight line prop 
i Wi {c / A: WOWH, 1 he one ID 0th j tl, 

" | EY a length . and th )1 her B 1] / notl 71 

4 er. That 1s Uo | ſay, tot hy | [1 4 bt / NC all, 4 IR A! 111 1/ 
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Conſt ration [, Er there be found two numbersE and C being not toone ang, 
a)Co.,6. 10, 


b) 9. 10, 


C) 6. 10, 


d) 13:6. 


e) C0.20.6. 
t )10,10, 


g)Co0.9-10. 


a) 5.10. 


b) 4+ 8. 


Cc) 6. 10. 


ther,as a ſquare number to a ſquare number : then a finde yj, 

line Dzto whoſe ſquare let the ſquare of A be as rhe numberE ,to the numbe; 
C :I fay, thatD is incommentlurable tg 4 

hnnnunnnn———_—— in length onely ; For the ſquare of Aj; ;, 


ih geen coo0cne ne otecccmeed] the ſquare of D, as the number E tg the 
As number C : Burt E and C are not {quare 
D : numbers : Therefore the ſquare of A jhal 
be Bu not be tothe ſquare of D; as a-ſquare num. 


| ber to a ſquarenumber;therctore,b A an41 
ſhall be incommenſurable in length : and ſecing that the ſquarcs of Aandh 
are to otic another , as a number to a number,they ſhall be commentucable 
therefoic © A and D are commenſurable in power, and therefore they are 
onely incommenſurable in lengrh. 

Now to find a right line incommenſurable in length and power tothe 
propoſed line A : Let 4 Bbe found, a mean proportional berween A andD, | 
I ſay, that Bis the line required : For A, B, and D, being continually pro- 
portional , © the ſquare of A thallbe tothe {quare of B, as AistoÞ, bu 
Ais incommenſurable in length co D ; as is ſhewn : therefore * the ſquare 
of A ſhall be incommen ſurable to the ſquare of B, therefore A and Bare 
incommenſurable in power , by the Definition ; and 8 by conlequence allo 
in length z wherefore we have found two right lines, &c. VV hich was to 
be done. 


—— ——— 


PROP. 22. THEOR. 9. 


The maomtudes A and B, commenſurali 
to one and the ſame maonitude C , art als 


DwEg8 Commenſurable to one another. 
Tang 
Hs 14Ks6 Demonſtration 7 Or ſeeing thar A and C arecon- 
menſurable, 4 A ſhail be to Cza54 
number to a number, and let it be as the number D to the number E; and! 
C and Bbeing alſo commenſurable,C ſha] be co B,as a number to a number. 
. Letit bethen, as che number F is co the number G , and let Þ chethret 
numbers H, I, and K; be found contiuually proportional , and the leaſt in the 


tO)» 


rateof DtoE , andot FtoG, and H ſhall betol, 45 Dro E, andItob | 
q 


as FroG: thatis to ſay, as C toB. 
Therefore Abeing to C, as HtoI, and C to B, as I to K : in equalrat 
A ſhall be toB, as HtoK: therefore A and B , ſhall be commenſurabk; 


© being to one anorher, as the number H to the number K : Therefore, & 
Which was tobe demogſtrated. ' 


_ 


| 
| 
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rare, | 


able; 
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be commenturable to one another, which is abſurd, being 
propoſe] incommenſurable: Therefore B and C are incommenſurable to 
one anot!1cr ; Therctore, It there be, &c, Vhich was to be demonſtrated. 


PROP. 15s. THEOR. 12 
5 If four right lines A, B, C,and D , are 
2 WER proportwnal, and the firſt A be more in pow- 
in er then the ſecond B, by the ſquare of a 
_*! 


lime E,which ſhall be commenſurable m lehotÞ 
thereto ; the third C ſball be alſo more 11 power then the four rth 
D, ly the ſquare of a line F , wb1ch ſball be commenſurable there- 


wmlength; andif the firſt A be more m power then the ſecond B, 
lh ſquare of a line E., incommenſurable in lengththereto', the 


| tirde Joall be alſo more m1 power then the fout F D,y the ow) 


ofa line F incommenſur able in length thereto. 
M m 2 
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i PROP. ry. THEOR. 10 
_ If there be two magnitudes A and B, and 
| C—— that the one Abe commenſurable, and the other 
{BOOB oncommenſurable to one and the ſame magni- 
m C , thoſe magtudes ball be incommenſurable to one anotber. 
| Demos tration Orit Bbe ſaid tobe commenſurable to A, C being propo- | 
ſed commenſurable ro the ſame Az B and C ſhould be 
'commenſurable ro one another , which is abſurd , being propoſed incom- 
menſurable to one another : Therefore A is not commenturable to B: | 12.10; 
Therefore, It, &c, Which was to be demonſtrated. 
PROP. 14. THEOR. 1. 
| tm Tf there be two magnitudes com- 
| Clonorreen ene one menſurable A and B , and that one of 
a them A , be incommenſnrable to ſome 
mowtude C , the other B fball be alſo incommenſurable to thi 
ſane C. 
Pemo:ſtrat0r Or it Bbcſaid to be commenſurable to C, * A and C, ſhould | a) : 2. 10. 


w_” 
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OPS 4D a” 6 


a) 3. IO. 
D) 1. cf. 


C) 3. 10 


| d)3:c.C. 
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| Demo:174110v Or ſceing thar Aisto B, as CtoD: allo as the ſquare g 
| A. thall be to the ſquare of B, ſo the ſquare of C yg th, 
| {quare of D: Bur the ſquare of A iscqual tothe ſquarcs of BandE, þy 
b Suppolition, and the ſquare of C, tothe tyuares | 


1 | Dand F ; therefore as the ſquares of Band E toge. 
"HEN, ther, ſhall be rothe {quare of B, ſorhe ſquares of þ 
= __ _ andFrothe ſquare of D, and by dividing , asth+ 
_— {quare of E to the {quare of B fo rhetquare of By 
__ che ſquare of D. 


| Therefore Þ as E is to B,ſo is F to D,and alterngre. 
ly,as Bis ro E,fo D is to Fin equal rate as A thall be to Elo C thall berg. 


ſurable in length ro F, and if incommen{urable, incommenturable : There. 
fore, if four lines, &c, Which was to be demonf{trared, 


———_—— 
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If two commenſurable magnitude 
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| PROP. 16. 
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And if the whole A C be commenſurable to one of them, 1 


- 
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| magmiuaes propoſed at firſt, AB, and BC , / ball be comnenſu- 


| rabl C I) GNE ANO! ber. 

Er: D be the common meaſure of ABand BC : Foral- 
much then as D meaſures A Band B C; it b (hall allo mer | 
ſure the whole AC : therefore ſeeing thar D meaſures A C and AB, AC 
and A B ſhall be commenſurable : In like manner , fecins thar D meatures | 
ACand BC-: A Cand BC ſhall be allo commenſurablc:; Therefore AC | 
thall be commenſurable to each of-rhem ABand B C. | 
| Now letthe whole A C be commenſurable ro one of chem A BorBC, 
of which ir is compounded ; to wit to A B: Ifay, that AB andBCare 

commenſurable ro one another. 

\  Forler<D be the common meaſure of A C and AB : Therefore D mea(tr 
[ring thewhole AC, and the part curoff AB: ir 4 ſhall alſo meaſure che 

reſt BC: Therefore A Band BC , are commenſurrble ro one anotlicry V 

mealuring both the one and the other : Therefore if two maznitudes, xc 
| Which was to be demonſtrated. 


| 
| COROLLARIE. 

Hence it follows , that if a magnitude com pounded of tw9, 
| be commetſurable to one of them, it ſhall bz alſo Comment ur 
' ble to the other, as if A C be commenſurable to A B, it ſhal 
' be alſo commenſurable to B C the remainder , for 45 hath beet 


| Demorn(lration 


OO —— 


me nn en 


Therefore,< if A'be commenſurable in lengr!1 ro E,allo Cthall be commer. 


be alſo commenſarable to each of them; 


| ſbewn in the latter part of this Theorem: I common meaſure of | 


the 
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bole A C. and of AB the part cut off, © ſhall alſo meaſure Sack 


[ the remainder B C, therefore AC and B C are commen- | 
] by yrable. | 
$ of / ns IE mm OI EEE 
boe. TT” | 
mn = PROP. 17. THE OR. 14. | 
the | F 
Fol | BR If ty magmtudes mcommenſt- | 
e. i | - { Bk | ; ”- rable A BandB Care compounded, | 
2 Bhs he whole AC ſhall be als 6 | 
CO the whole AC ſhall be alſo incom- | 
"- Y |nenſurable t9 each of them AB and BC; And if the whole 


A Cle incommenſurable to one of them , the magnitudes propy- | | 
datfirſt, AB and B C, ſball be incommenſurable. | 


UT | Demonſtration | Or it it be denied, ir ſhould be commen{ſurable at leaſt to one | 
Hi of them : Suppole ir then commen(ſurableto A B, and 3 let i”. 1 
All Dbetheir common meaſure : Therefore ſecing that D meaſures the whole 
"oy 'AC, and the part cut off A B, Þ it ſhallallo meaſure the reſt B C : There- 
fl, 'fore ABand B C, ſhall be commenſurable, having D for their common 
w meaſure, which is abſurd , for they arc propoſed incommenturable. 
, | Nowſuppoſethe whole A C to be incommenturable to one of them, to | 
1-'W [wittoAB ; I fay,that A B andB Care incommenſurable, | 
Forit you fay iris notſo: <rhe whole AC ſhall be commenſurable to |c)16. io. | 
each of them A B,and B C, whichis ablurd , and contrary to the Suppoſi- | 
[tion: Therctorc A Band B C, are incommenſurable, even fo it might be 


———— ——E— 
« * 


| 
: 
| 


al- | - | 

+ | |demonſtrared, thar A C and A B, arc incommenturable : Therefore, It, &c, 

C| BB | Which was ro be demontſtrated. 

Il | 

©  |C@ROTL ALLE | 
| It follows from theſe Demonſtrations , that if a magaitude | 

G compounded of two, be incommenſurable to one of them , it is 


ſo alſo to the other , as if AC be incommenſurableto AB, it 
ſw- W |ſpall be ſo alſo to B C : For if AC were commenſurable to | 
b C:4AC ſhould bealſo commenſurable to the reft A B, which 4)C.16-: ©. 
's abſurd, for that they are propoſed incommenſurable : There- | 


fore AC is not commenſurable toB C, which 3s propoſed. 


PROP. 18. THEOR. 15. 


If there be twy unequal r19ht lines 


il " "MY - E D B 


el Ms 4d pat AB, and C, and that to thi oreateſl 
of | 1A B;/& anpiyed 1 Paralellygram 


p | enual | 


er 
— — 
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| equal £0 the fourth part of the ſquare of the leaſt C , wanting of 
| A Byby a ſquare figure,& that it drode the ſame greater, in parts 
commenſurable in length, the greateſt A B ſballbe more tn /uer 

F = D þ&-bentbeleaſt C,by the ſquare of ale 


” _ —— FD,mhich ſball be commenſurable 


length thereto ; Andif the greateſt 
AB bemure im power then the leaſt C , by the ſquare of a line 
which ſball be commenſ urable in length thereto , and that there he 
applyed a Paralellogram upon the greateſt of them AB , equal 
t3 the fourth part of the ſquare of the ieaſt C, wanting of AB by 
a (quare figure ; it (ball droude the ſame m parts commenſurablem 
length. 


Capers ———_—_—_—_ 


| Demoyſtration FOraſmuch as AB is divided equally by E , and uncqually 
by D, the Rectangle conteined under A D and BD, with 
the {quare of ED, ſhall be equal to the ſquare of E B : And thare-| 
' fore four times rhe Rectangle under AD, and DB, and four time! 
| the ſquare of E D ſhall be cqual to four times the ſquare of E 6: 
| But rhe ſquare of C is equal to four times the Rectangle under AD and! 
| D B, (the Rectangle under. AD and DB, being propoſed equal to a| 
' quarter of th;c ſquare of C,) and the ſquareot F D is cqual to. four times 
| rhe ſquare of ED, the halteot FD, andthe ſquareof A B equal totour | 
| times che ſquare of E B, the halt of AB: Theretore the ſquares of Cand| 
'F D, are cqual to the _ of AB: Wherefore A Bis more in power 
[then C, by rhe ſquareof FD : Ifay alſo thatF D is commenſurablein| 
| lengthto A B : For A D and D B being propoſed commenlurable in length, 
a) 16,109, | ache whole AB ithall bealſo commen{urable in lenztl1 to [tis part D B, but! 
| the compounded of D Band AF, isalſo commenſurable in length toDB, 
| {the compounded of AF and DB equals, being double toB D.) therefore 
' AB, andthe compounded of AF and D B, being commenſurable in length! 
b) 12,10. | cachto D B, Þ A Band the compounded of A Fand D B, ſhall be commen- 
| {urable in length to one another, 

Therefore, AB compounded of AFandDB, asof one, and of FD, 
being commenſurable in length , to the compounded of A F and D Bhis 
c)C. 16.10, | part, the ſame A B < ſhall be commenſurable in length to the remainder 
'FD, therefore AB is more in power then C , by the ſquare of F D com! 
| menfurable in len2th ro AB. 

Now let A Bbe more in power then C by the ſquare of a line commen- 
ſurable in lengeh thereto, and let there be applycd rthercto a Paralc!l»gram 
as 1 ſaid before , making the ſegments A Dand DB : I fay, that A D and 
D B are commen(urablc in length to one another : For the ſame conſtrudr 
; on ſubliſting , ir may be demonſtrated in Iike manner, that A Bis more | 
| powerthen C, by the ſquare of F D : Wherefore AB being propoled ” 
| Ci 


———— 
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be more in power then C , by rhe ſquare of a Right-line commenſurable in 
length thereto , A Bihall be commenſurable in length to F D. 


| Therefurethe whole AB, compounded of F D, and AF andD Bas of 
[ one , bein? commenſurable in length to FD, the ſame A B 4 ſhallbealfo 


'commenſurable in length to che remainder , compounded of A F and D B; 
bur the compounded of A F and DB, tis alſo commcnſurable in length to 
DB, (being tic double thereof,) <rheretore AB and D Bbeing commen- 
ſurable in lengr 3 roche compounded of AF and D B, they ſhall be com- 
\menſurable ro one another: Therefore the whole A B compounded of A D 
andD B, being commenſurable in lenzthro DB: ADandD B, ſhall be 
' commenſurable in length toone another : Therefore,If there be,&c, Which 
'was to be demonſtrated. 


CCC NS NG _  —— — —— — P—_ wt _ 


PROP. 9. THEOKR. 16: 


F FE - n B Hf tberebetwounequal right lines 


7) L—— —_ 

_ = AB, and C, and that to the greateſt 
| (C p—_— 1 / 

| AB there be applyed a Rettangle, 
qual tn the quarter part of the ſquare of the leaſt C , wanting 
tyaſguare figure, and that it atoude the fame m parts momment- 
ſable in en2th A D, and D B, the greateſt AB, ſball be more 
[L pmer th:2 the leaſt ©, by the ſquare of @ line, which (ballbe 
ncommenſarable in length thereto: Aud if the greateſt AB , be 
'mure In power then the leaft C, by tbe ſquare of & line uncommenſa- 
rable [1] lenath thereto : And that there be applyed to the great- 
ta Paralellogram equal to the quarter part of the ſquare of 
thy aſt wanting a ſquare figure: It ſball droide the ſame mito 
parts mncommenſcrable tn length. 


| Demorſtratio.F;Or having made the Conſtruction as in the former, we ſhall 
| (ew as there is done, thar A B is more in power then C by 
[the ſquare of FD. AndI lay that FD is incommenſurable in length co 
|AB, for A Dand D B, beinz propoſed incommenfurable in length, 2 the 
Whole A B ſhallbe incommen{ſvrable in length ro his part D B: Bur D Bis 
commen'nrable in length ro the compounded of AF andD B, the one be- 
n2.double to tlic other,) therefore ſeeing that of rwo lines commentſurable 
B,and the compoundedof AFandD B , the one, to wit, D Byis com- 
menſurable in lenzth to A By Þthe remaining, compounded of AF and 
B, ſhall be alſo incommenturable in length ro A B , therefore AB com- 
Pounded of AFand DB, as of one, and of F D, being incommenſura- 
in lenzth ro the compounded of A F and D B, the ſame A B< ſhall 


ec) 12710, 


CJ}CG, 15.16: 


be Aloincommenſurable in length tothe remainder F D: 1 herctore A Bis 
more 


— 
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=> RY = i 
are an \p9 ower rhen C, by the fquare of F D, which is incommentu; ole jn — 
| LIenocth therctos 
| ng Lg B LC more m Pow CT tlic "11 hos by tl Its {ql os ” 2 | 
| | ſhall | be incommeniura te 14 I» | 
ne. AI how | 
ef FP I gram equal 1 ie: 8 
| -” ſquare of C, wanting a lqurare n _ ——_ | 
ary A «kt CI CUure. 
| PASTE [FP making mm AB), che'parts AD aniDB, [i | 
| ' fay , that A Dand D B arc incemmentura- | | 
" bid 111 lengtt © | | 
Fargbten 19% 120 fame i cj 747m we thall ihew, as d-tore, chat AB, ( 
15 More POWer then Cz by e {quare of F D\, whercfore ſeeing thar AB! 
Foqunanmad- ed rc ah nore in power then C , by the ſquare of a line incom-! 
| menturable } 1thehcreto: AB ſhall be incommenturab! ie 27 12th to | 
'FD; therefor re the whole A B, compounded of F D, andot AFandDR,i 
d)C. 17.10. | as of one, b« Ing :ncommen{urable in length to F D: 4 cheiame © A Z (hall; Wl. 
| ” | be incommenturable in length tothe rem 12inder , £ ompoun.ted of A Fand' 6d, 
| D B: bur tic compoundedot AF and DB, is commcnturable in !engrh to! * 
| D B(rhe onc beim 7 doubic to the oriicr, ) tl cre etorc {ccinz thar rite re rxvo lines} has 
| comment vr IC x ro wit, IC gee ny led of 'A I ang Di D, anc 1} B: the! | 
| | | lame commou anded of AF and DB 1s jncemn enſi 'rabl: n cnn, it "09A, Al 
&)'14. —_— 7. tie > Temai: GCE D B Ma! 21 ! be 11 icomn 1CN! {urable 111 eng t!1 Cot me AB:) ne 
| Therc fore the whole A'B, compounded of AD and DB, beins. commen- | « 
f )C.,17e1 0. | ſurable1 14: len zth to D B : ten clame A D and DD B, {hall be 1 mc Comm tentura- ® 
ble in length ro one another : {Tharcfore, If there be, &c, Vhiich wasto we 
| be demonſtrated. | 
| —_ ——— — — — — — 
| FRO. 20,. THEOQR. 17, | 
1 
| | 
| | Z A > OM Ty, IR C14 171 / B D,! WHY temed [Lit J 
| : Z : i 7 r 
| JT. aer 100 Rational 1 Lines B C and fy 
a Pe ”—_ PERS | 
CD, commenſarabe im length, a-| Ml 
coring to fome of the ends afyrefad,| 
: : » ; « / | 
ET mow D 7s Rational. 9 


Demezſiratiou Or of the one of them, as of B C: Let there be deſcribed | }/2en 
| che ſquare BE : Foraſmuch asB C is Rational, commentu- 
| rable to the Rational propoſed A, cirher in length and p ower » Or in power 
a) 2. d. | onely, © his ſquare BE ſhall be commenlurable to the ſquare of A: Butrne 
b)9.d. {| ſquarcof Ais rational, Þtheretorc BE conmentatablc thereto , ſhall be 

' Rational : but BC, thatis roſay,E Cand C D, being cc mmenſurable in 

| length » (tor they are Propolc d _—_— , ccmmen{ſurable in lenzth to one 
c) 1: 6. | another; andas <ECistoCD: OEBroBD: 4E FandBD {hallbeal 
id) 10,19, | focommenſurable in length : fig = B D commenſurable to the ſpace 
Rational BE, is alſo Rational: Therefore, &c. Which was to be demon- 
[tra red. 


em 
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waStobe demon{trated. 


& called Medial. 
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PROP. 21: THEOR. 18. 
; If a Rational Refangle a C 
ny ay 
| D br applyed to a Rational line AB, 
| . a 
it makes the breadth B C Rational, 
TA commenſurable m length to the tne 
T | - D AB, to which t 18 applyed. 
[EE 
þ hf ms to ſay , it a rational ReQangle 
| A have one ſide Rational, it will alſo 
have the other (ide rational , and thoſe 
(des ſhall bc commen{ſurable in length to one another. 
| Demos 6161407 == on AB let there be deſcribed the ſquare AD, * which | a) 8. d. 
| ſhall be rational: But as the re&angle CA is to the {quare 
AD; > CBisroBD, orto BA his equal. Now the re&angle AC and |b) r. 6. 
theſquare A D , are rational: and therefore commenſurable : Therefore, 
CBand b D, or BA, ſhall be commenſurable in length: But A Bis ra- |c) 10. 6. 
tional; therefore B C ſhall be alſo rational : Therefore, If, &c. Which 
PROP. 22. THEOR. 19. 
R The Rettangle A C , contemed 
m——_—_ under two ratwnal right lmes A B and 
4 + vq32 | BC, commenſurable in power onely, 
I is irrational , andthe right line equal 
n power to the ſaid trratunal , may 
Demonſtration | how on AB rational, let be deſcribed the ſquare AD, 
therefore 1 A D ſhall be rational ; and foraſmuch as A B, | a) 2.4. 
XD Bhisequal, is incommenſurable in lengthto BC; and that as DB 
StoBC, lobD Aisto AC : © AD ſhallbe allo incommienſurable to A C, b) 1.6. 
chefquare AD is rational : therefore 4 the Reangle AC ſhall beir- | c) 10.10. 
onal ; Therefore the right line which is equal in power to the Re-| d) 10. d. 
angle AC that is to ſay , whoſe ſquare is equal to AC is irratioral : 
that line be called Medial, or mean proportional, between AB and 
:Foraſmuch as his {quare © is equal to theRefangle AC conteined un- | e) 17. 6. 


tABandBC : Therefore the Rectangle, &c, Which was tobe demon- 
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2) 22. 10, 
| 


b) 14.6. 


C) 22. 6. 


d) Io. 10, 


f) 13- 10. 


f) 10, 10, 
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PROP. 23, THEOR. 20. 


ci a Theſquareof a Medial Lin 4, 
To applyed to a rational Line B C,mate 


THE TENTH ELEMENT Ta, 


the breadth ratunal, and zCommenſs- 


| 


© rablem length to the Line to which 


" aL440 us applyed. # 


Demoſtration FOraſmuch as Aisa Medial, it * 1s equal in power to ake| 
angle contcined under two rational lines commenſurahle 
in power onely : the which let be EG, underE Fand FG nationals : But 
itis equal alſo in power toBD : therefore B D and E G are equal : andhe.| 
ing b equi-angled, they will have their fides reciprocal about the equal an- 
gles, towit, asBCtoEF, ſo F GroC D: Therctore as the ſquareof yC. 
to!'the ſquare of E F, fo the ſquare of F G to the ſquare of CG, bu 
c the ſquare of BC is commenſurable to the ſquare of EF, BC and 
E F being rationals : therefore 4 the ſquareof F G, is alſo commenſurs 
ble to the ſquare of CD : therefore FG and CD are art leaſt commen- 
| ſurable in power : Bur FG 15 propoſed rational; therefore C Dſhallbe 
alſorational, | 
| I ſay alſo, that ir is incommenſurable in length to B C : Foraſwuch | 
EFand FG, arerational, commenſurable in power onely , andas E F to 
FG; ſotheſquareof EFrotheReQangle E G, © the ſquare of EF ſhall 
be incommen{urable tothe re&angleE G : and therefore alſo to theReRan- 
le B D. | | 
, But the ſquare of E F,is commenſurable to the ſquare of CD, (E F and 
CD, being ſhewn rationals,) therefore f the ſquare of C D , andtheRe- 
Qangle BD, are incommenſurable : but the ſquare of C D is to theReRar- 
gleBD, asCDtoBC; therefore C D and BC are incommenſurable in 
length: therefore 8 CD is rational , commenſurable in power onely tothe 
rational BC ; that is to ſay, incommenſurable in length : Which wasto 
be demonſtrated, 


———— 


PROP. 24. THEOR. 2:r. 


The Right Line B commenſurabl 
—_ toa Medial Line A, is alſo Medial 


B 


Demon(ratiouFOr lerCD a rational,bepro- 
" F ofed, to which let there* 
© be applyed the ReQangle D E equaltothe 

ſquare of the Medial A,making rhe breadi 
E C: Therefore bÞE C is rationa,lincommenſurable in length to C D.Again 
to C D ler there be applyed the Rectangle D F, equal to the ſquare of b, 
making the breadth C F: Then foraſmuch as A and B are preg coll 


menſurable; their ſquares , that is to ſay, the Reangles DE and my 
eq 
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ſhall be commenſurable : Bur < asE D to DF , for! eline 
EGistoCF: Theretore « E Cand C Fare commenſurable in lengeh: Buc 
tC is demonſtrated rational, and incommen{urable in length wo CD), 
etherefore C VF 1s allo rational, and incommenſurable in length to C D : 
Therefore D Cz and C F, are rational, commenlurable in power onely ; 
ind frherefore thc right line B, equal in power to the ReQtangle D F, con- 
cinedunder chic tame C D andC F, is Medial: Which was to be demon. 
rated. 
COROLLARIE. 
From this Demonſtration it 15 manifeſt that a ſpace Medial, 


ommenſurable to a ſpace Medial, 3s alſo Medial : For after 


t bath been demonſtrated that D F is commenſurable to the | 


medial ReSangle DE , from thence bath been ſbewn that D F 


is alſo 1 medial, conteined under the rationals C D andC F, 
commenſurable in power onely. 


= Pn Cee ————— _ 
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PROP. 253, THE OR. 22. 
The Rettanele AD, contemed 


Ir r—n—n— 


, | under 109 medal r19ht lines A C and 
C D , commenſtrable m length , 15 
—_ NMEA! 
C 


Demonſtratio, FOr on the medial C D; let 

| there be deſcribed tie ſquare 
BD, which ſhall be medial : And ſeeing that as AC is roCB; fo AD 
iswDB: Bur ACandC B, thar istoſay, ACand C1), are commen- 
furableinlengch;, A D and D B, ſhall be alſo commenſurable: Therefore 
theſpace AD, commenſurable trorhe medial ſpace D B, 2 is medial : There- 
ore theReRangle, &c, VVhich was to be demonltrated, 


Dr _ 
———— _ — —  — — 


| PROP. 26. THEOR. 23. 
The Retanple AC, conteimed 


re) 
| 


BC, commenlurable in power onely, 
A is Rational, or medial. 
"I 


— 8 B IC ynder two medial right lines AB and 


- L 


I *n DemosfiratzonF;Or of A Band B C Medials, 
| | ler there be deſcribed the 

| ſquares ADand CE , which ſhall be Me- 

G H K M dials; and ler the rational F G, be expoſed, 


a to which let there be applyed the ReQtan- 
& FH, HL, LM, equalto AD, AC, andCE: FMihall — 
N n2 ole 


— 


—_—C. 
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KY glealone, and AD and CE)beins Median, 
cacir equal ReCtangles F H,and LM,allt, 
C alſo Medials, which applyed ro bÞ G & <1 
rationals,{(for K L is equal to F C,)g makins 
the breadths G H & K M, © the lines GH& 
K M, ſhall be rational, incommenſurable;, 
AA. lengch roF G, or K L; and foraſmych PF 
F L Lb AB,and BC, are commenſurable in gov. 
; er to one another, taeir ſquares AN a4 
CE, andthercfore their cqual Reanos 
F H, and LM, ſhall be commenſurate. 
G- H K M Butas 4 FH isroLM, foGH is to Ky. 
therefore'e G H and K M, ſhall be commenſurable in length. | 
Therefore, ſecing that it is ſhewn that G H and K M, are rationals, and 
commenſurable in engrh to one anorher and commen{ſurable in Power 
onely to the rational propoled ; being ſhewn incommenturable in length] 
thereto; frieReangle under GH and K M ſhall be rational. and g (ee. 
ing that as DBis toBC, ſoADistoAC, andas AB roBE, foACy 
CE::iDB and BC, bcing equal oABandBE), each to his correſpot- 
dent,) as A D ſhall be to A C, (o AC toCE: thercfore AD, AC, and 
C E, ſhall be proportional : Wherefore FH, HL, andLM, their equal 
Recang'es tha!l be continually proportional ; Bur h G H, H K;and KM, are: 
in the ſame rare, as the Rectangles, F H, HL, and LM, they (hallbetha 
proportional, i and the ReQan2le conteined under G H and KM, isequal 
ro the ſquare of H K : bur ciie Retangle under G Hand KM, is ſhewnra- 
tion?!, therefore tie ſquare of H K , ſhall be alſo rational , therefore HK 
ſhall be ;ational : and k therefore commenſurable to F G , expoſed ratio 
nal, orto his equal HI, to wit, in length and power , or in poiyer alone, 
An4if H K be commenſurable in length to HI; that 1s to ſay, to hisequal 
FG, |ltheRe@an-leIK, or his equal. ſhall be rational, andif in power 
onely,the ReQtanglel K ſhall bea Medial, or his equal A C : therefore the 
Recangle A C conteined under A Band AC Medials, commenſurablein 
power onely, is rational or medial : Therefore, &c. VV hich was to be de 
monſtrated, 


<>, 
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PROP. 37. IHEOR. 24. 


A ſpace or figure medial AB, tx: 
ceederh not a figure medial A C, by 6 
Rational figure DB. 


Ll 


DemonftratioF;Or let D B be a rational (if 
p-ſſible,) and ler the rational 
E F be expoſed,on which let there be app! 

| ed the ReQtangle EG, equal to che Medial 
G A B, being equalro the MedialsA BA C,and 

ys FTI H HI, rational, and the Rectangle E H equal 
to the Medial AC, and fo the reſt H [ſhall 


be equal to the rational D B and E G, andE H , ſhall be Medials , bcing 
equa 


D 
K 
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wal corhe rational figure DB, and EG andEH being applyed on the 
rauonal E F ; they 4 thall havette other ſides F G, and F H rational, incom- 
menſurable 1n lengrh to E F. 

Azain, ſecing that HI rational, is applyed totherational E F : > char is to 
ſay, ro H K, his cqual, theline © H G ſhall be rational , commenſurable in 
length tothe fameEF, or HK; butFH is rational, incommenſurable in 
len2th roE F : Thcrefore FH is incommenſurable in len2thro H G , © bur 
asFHistoHG > fothe ſquareof FH is to the Reangle conteined under 
FHand HG; therefore the ſquare of FH is incommenſurable to the Re- 
tangle conteined under F Hand HG: Butthe ſquares of F Hand HG, are 
commenſurable ro one another : (For the one and the other , are deſcribed 
on the rationals F H and H G; ) and frherefore the rwo ſquares F H, and 
HGzrogerher, are commenlurable to the ſquare of F Hz andtwice the Re- 
aang)c under F H,and HG, is commenſurable to the ReQtangle F H, and 
HG, the one being double to the other : Tnerefore the two ſquares of F H, 
and HG, togerier, thall be incommenſurable ro rwicerhe Rectangle con- 
reined under F H, and HG. Lhereftore the compounded of rhe ſquares 
FG,and HG, andot theRectangle rwice under F H, and HG , that is to 
ſay,the ſquare of F G, 8 equal to thoſe ſquares and Refangle, h is incommen- 
ſurable ro the compounded of the ſquares F H, and H G, which is rational, 
being commenſurable to the rational ſquare of FH, 

Therefore ſeeing that the ſquare of F G is incommenſurable to the 
compounded of the two ſquares F H, andH G, which is rational , ! irthall 
bealſoirrational, and & F G irrational, which is abſurd , for it hath been 
| ſhewnto be rational, commenſurable inlength to E F : Therefore H 1,or his 
equal D B , is not rational : Therefore, a figure, &c. Which was to be de- 
'monſtrated, 


PROP. 28. PROBL. 4. 


FRISN 10, 


bd) 34. t- 


C) 21, 18. 


©)14. 10. 


f) 16.10, 


To find two medial lines A and B,commenſurable 


Conſt 143103 [. Er the two Rationals A, and B, be propo- 
ſed, commenſurable in power onely; and 3 
let there be found C, a tnean proportional between A and 
Band as A is to Byſo let b C be to D :1 ſay,that C and D arc Medials z com- 
menſurable in power onely, which do contein a rational Rectangle. 


= — —— 


Demaſtration _ ſecing that AandB are propoſed rational, cemmenſura- 

ble in power onely; the ReChangle contcined undet A and B, 
ſhall beirrational,called medial : Bur 4 C is equal in power to that ReCtan- 
gletherefore it ſhall be medial:and ſeeing thar as A is to B,ſo C is ro D,and 
A&B,re commenſurable in power onely,C and D < ſhall be alſo commen- 
ſurable in power onely ; and therefore D commenſurable to the medial C, 
ſhall be alſo medial : Therefore we have found C and D medials,commen- 


T, power mely, contemning 4 ratinal Rettan ole. | 


urable in power onely : I ſay, they do contein a rational Redcangle: For 


lecing thatA istoB, as C ro D; alternately , A ſhall beroC, asBroD : | 
But as A is to C, fois C toB: therefore C ſhall be alſo ro B, asB toD: | 
Therefore B a mean proportional berwcen C and D, is equal in power to | 


the | 
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— — 
— 


— 


> c———— 


the Refangle conteined under C and D: Butthe ſquare of Ba rationq 
line, is rational ; Therctore ene Refangle under C any D, ſhall DC allora. | 
cional : Therefore we have found C and D medials, commenſurable j, | 
Dower onely , whicli contcins a rational Rectangle : Which was to be | 
done. | 


| 


> ——C— _ —— 
— —— EE l 
' 


A SO» GOOG "R  <ps IO Ala > Ad 6-4 oo ets et 


b) 17. 6. 
22, IO, 


C) 24- 10» 


d) 16-6. 


| 
\a)Co-6.1 O, 
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PROP. 29. PROBL. 5. 


&.. To find two medial hnes commenſurabls in 


— 


; I. - 
—— Refanole. 


i lines A, B, and C, commenlurable in 


power onely ; and 2 between A and B, ler there be tound a mean proportio- 
{nal D ; then ler ir be madeasBis to C, to D toE : I laythar D and Eare 
medials, commenſurable in power onely,anddo conteina medial Rectangle, 


Demoſiratioz F{Or ſecing that A and B are rationals , commenſurablein 
power onely ; the ReQangle conteined under A and B, and 
therefore the ſquare of D equal Þ thcreto, ſhall be irrational, called me- 
dial, and the line D equal in power toit medial: And ſecing that B isto 
CasDtoE, and B andC arc rational , commenſurable in power onely, 
D and E ſhall be allo commeniurable in power onely : Therefore ſeeing 
that Disa medial, .< D and E commenlurable in power onely toD, ſhall 
be alſo medial : I fay that D and do conteina medial Rectangle. 
Foralmuchas Bis to C, as D to E, altcrnately, as B ſhall be roD: oC 
toE-: ButasBro D, fo Dto A: Therefore as D ſhall be to A, fo C ſhall 
be to E : Therefore 4 the Reftangle conteined under D and E, iscqualto 
the Retangle conteined under A and C:But the Rectangle conteined under 
A and C rationals commenſurablein power onely,is irrational, and medial: 
therefore © the ReQanzle under D and E,is alſo medial,therctore D andE 
are medials required : Which was to be done. 


— > ——— Ce Er rt a ers nent nee EI En men 


<— —— CC en ne er rea ment nn Re. 


| PROP. zo. PROBL., 6. 


To find two rational Lines con- 
F menſurable in power onely , mſucb 


power then the leaſt, by the ſquare of 
A —B arobt line commenſurable i length 
Goto Wrote $19 therety. 


rr 4 Er the rational AB be expoſed, and let there bc found two 
{quare nnmbers C D and CE whoſe exceſſe E D may notbe 


a ſquare; ſceing 2 as the numbcr C D, is to the number DE : ſo the _ 


0 


_— | power onely , which doe contein a medul 


m_ Conſtrucitoi; Er there bc taken the three rational | 


ſort as the greateſt may be more u 


| 


n—_—_ "Y Rn 


—_— 


Lib--1 0. 


AF ſhall be commenſurable , and ſeeing that the ſquare of A B is rational, 
being deſcribed on the rational AB, the ſquareof AF ſhall be allo ratio- 
nal; and cherefore A F rational ; therefore A Band AF are rational, and 
commenſurable ar leaſt in power yz and the ſquares of A B and AF, being 


not to one another,as a ſquare number to a ſquare number, the ſame A B and 
| AF, ſhall be incommenſurable in length : But they are ſhewn to be com- 
' menſurable in power : Therefore A Band A Fare rational, commenſurable 
in power onely. 

Now ſecing chatas C D is to DE, ſo the ſquare of AB, is tothe ſquare 
of AF, by converſion of reaſon, as the ſquare number C D ſhall be to the 
ſquare number C E : ſo the ſquare of AB to the _ of BF: (Foras 
CDexceederh E D,by C E a ſquare number, ſo the ſquare A Bexceeds the 
ſquare of A F , by the ſquare cf FB:) Theretcre the right lines A Band 
BF ſhall be commenſurable inlength: therefore we have found A Band 
AFrationals, commenſurable in power onely, ſuch as AB the greateſt js 
more in power then A F by the ſquare of BF, commenlſurable in length 
thereto: Which was to be done, 


{ — 


PROP. 31. PROBL. 7. 


To find tmo ratunal hnes com: 
menſurable in power onely, inſuch ſort 
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* AB, tothe ſquare of ſomelineA F: Let AFbecfitted in the Semicircle 
deſcribed on AB, and ler FB be joyned , foraſmuch as the angle F | 
bisa right an2le in the Semicircle, © the {quare of A B ſhall be equal tothe |b) 37. 2, 
two ſquares of A F and F B; thatis to fay, that A Bſhall be more in =o C) 47.1. 
then A F, by the ſquare of F B: and the ſquare of A Bbeing to the ſquare 
of AFas CDtoDE, a number to a number; « the ſaid ſquares of A B and |d) 6. 10, 


as the preateſt be more in power then 
the leaſt, by the ſquare of a line incom- 


A - | 
B menſurable in length thereto, 
C144 Ei6D C166D 
| C...... 6... E...3D Coſrutonr] Er the rational AB beexpo- 
ſed, and find the two ſquare 
numbers CE andE D, ſuch as that C D compounded of them be not a 


for ſquare numbers, C E and E Dyſo the whole ſhall nor be to any of them, 
asa ſquare number to a ſquare number;chenaler there be found AF,to whoſe 
{quare let the ſquare of A B be as CD istoDE, andlet AF be fitted in 
the Semicircle deſcribed on AB, and let F B be joyned : There- 
fore A B ſhall be more in power then A F , by the ſquare of FB and AB, 
AFſhall be rational, commenſurable in power onely, as appears by the 
tore-going Demonſtration, 

But foraſmuch as by converſion of reaſon, (as before) as C DistoCE : ſo |. 
the ſquareof A Bis to the ſquareof BF : But C DandCE are nor to one 
another, as a ſquare number to a ſquare number: in like manner, the 


{quare number : Or let C D a ſquare number be divided into two numbers | 


quaresof A Band BF, ſhall not be to one another, as a ſquare number to 


LE, 


-— o- 


—— 


length : | 


a ſquare number : Therefore © the lines A Band F B,arc incomenſurablein c) 9. to. 


Sl. Mi. 


— 


—_— 


b) 13. 6. 
I2, 6. 


c) 12.10, 


C) 24.10, 


*) 31. 10, 


a) 30. 10. 


d)10,10, | 


— — — — L 
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— — — — — 
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length: Therefore we have found two ratiounal lines ABandA F, com. 

menſurable in power onely, ſuch as A B the greateſt, is more in pow 
AF rhe leaſt, by the ſquare of F B incommenſurable in length thererg. 


Which was ro be done 


——_ —— — - GA CN 


PROP. 32. PROBL.8. 


F To find two medias commenſ#rable m power oh, 
C  mhio contein a ratimal rectanple, mn ſuch manner, ag 
-& the greateſt may be more It power then the leaſt, h | 
the ſquare of a tine commenſurable in length there. 


C be a mean proportional betwcen A and Band as A is to Byſo let C betoÞD, 


Demonſt1a1107; Oraſmuch as A and B are rationals,commenturable in power 
onely : the < ReCtangle conteined under A and B, is irratie 


the medial C, is a medial, therefore we have found two mcdials, C and 


rectangle. 

For ſeeing that A is to B, as C to D, allo alternately A ſhall be to C, as 
BroD: Buras Aisto C, ſoC isro B: C ſhallbe in like manner toB, as 
BroD: Therefore the re&angle under C and D , ſhall be equal tothe 
ſquare of B : wherefore the {quare of B rational being rational ; therefan- 
gleunder C and D, his equal ihall be alſo rational : thercfore C and D do 


| 


* | 


conteina rational rcCtangle. 

But foraſmuch as A1stoB, as CtoD ; and A is more in power then, 
by the ſquare of a line commenſurable in length to the ſame ; by che Core 
ſtruction, f C ſhall be allo more in power then D, by the ſquare of aline 
commenſurable thereto in length ; therefore we have found rwo medials C 
and D, commecnſurable in power onely , which do contcin a rattona 
rectangle, andyhe greateſt C is more in power then the leaſt D, by thc 
ſquare of a line commen(urable in length thereto, which was to be done. 

But if A and B& are fouad rational, commenſurable in power onelyzin ſuch 
ſort as A may be more in power then B, by the ſquare of a line incommenlu- 
rable in length thereto, and that the reſt bedone as before , it will 
ſhewn, in like manner; that C and D are medials, commenſurable in pow- 
cr onely, which contcineth a rational re&angle : in ſuch fort as C 15 More 
_ then B, by the ſquare of a line , which is incommenſurablc1n lengrh 
rhereto. 


PROP, 
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Cr then 


A : 
——— —. | 


Cooſtru3ion] Et 2 there be found A and Braiionals, commentſurablein pow: | 
cr onely, ſuch as A the grea :12y be more in power then 
the leaſt, by the ſquare of a line commenſu! «1 in length thereto; dandle 


nal, andrhe line C equal in power tothe ſame medial; and A bcingtoB | 
asCroD, and Aand B commenturable in power onely : 4 Cand D ſhall | 
| be alſo commenſurable in povcr onely ; therefore © D commenſurableto | 


D commenſurable in power onely : I ſay, that they compichend a rational | 


o © T7 3 gu 7 
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PROP. ;3. PROBL. g. 


by the ſquare of a lime which fball be rommen- 
ſtrable in length thereto. 0 


- \ 


, 


' - # "> 

Cofrefion} Er there be found the three rationals A, B, and C, com- 

menſurable in power onely , in ſuch ſort, as A may be. more 
in power then C , by the ſquare of a line which thall be commenſurable 
nlengeh ro ir:Having found two rationals A and C,commenturable in power 
'onely;in ſuch ſort as tie greateſt may be more in power then the leaſt,by rhe 
ſquare of a line which thall be commenſurable therero.in lengrh;.ler B be 
fund commenſurablein power onely,to the one and the other: then ler D be 
[aken a mean proportional berween A and B , andas D is to. B, fo let C 
be to E, | 


MnoſratiozF7Oraſmuch as Aisto C, as the ReQangle under A and B, is 

ro the Reftangle under B and C: bur the ſquare of D is 
qultothe Re&angle under A and B : and theReangle under D and FE, 
kequaled the Rectangle under Band C : Secing that Dand B, C andE are 
proportional ; in hike manner , as Aisro C, fothe ſquare of D, thallbe 
wtheRe&angle under D and E : But as the ſquare of Dis to the ReQtangle 
of Dand E,1oD is to E : Therefore as A is toC, ſo D is roE : but Aand C 
trecommenſurable in power onely: therefore D and E ſhall be foalfo : Burt 
bralmuch as D is equal in power to the Re&angle of A andB rationals, 
cmmenſurablein power onely ; is rational and medial, E commenſurable 
vD, ſhall be alſo medial: We have therefore found two medials D and 
£commenſurable in power onely. 

And foraſmuch as the Rectangle under D and E is ſhewn to be equal to 
heReRangle of B and C medial z (ſeeing that Band C are rational, com- 
_ in power onely,) theRefangle under D and E ſhall beallfo 
medial, 

_ Laſtly, ſeeing that we have ſthewn thatas AistoC, ſo Dis to E : But A 
$morein power then C , by the ſquareof a line commenſurable in length 
t01tbythe Conſtruction,D thall alſobe more in power then E by the ſquare 
of line which' ſhall be commenſurable in length thereto, 
| Wehavethere{ore found two medials D and E, commenſurable in paw- 


onely; which do contcin a medial Reangle; and the greateſt D is more | 


Upower then the leaſt E, by the ſquare of aline which 1s commenturable 
Miength thereto : VVhich ought to be done. 

 Bitif the Rationals before mentioned had been found , in ſuch ſortas A 
age de more in power then C , by the ſquare of a line incommenſurable 
f gn thereto : the medial D would be more in power then E , by the 
Fre of aline incommenſurable in length thereto z and having finiſhed 


A To find two medial limes commenſarable m 
D power ogely , the which qhe contein a me- 


— nl Re/tanglhe : it [ach /ort that the 
——= — ercatiſs may be more a power then the laſt, | 
fi". ER 


Oo | ES | 


— 


IN 
OOO —— 
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33, I Os 


15.10, 
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.power- then the leaſt , by the ſquare of a line incommenſurable jn length 


X — #0 , . : Rs 
the Conſtrution, as before is ſaid,it might be demonſtrated in like manng, 
that D and E are found medials , commenſurable in power onely, * 
reining a medial ReRanyle , in ſuch ſort as the zreareſt may be more; 


thereto, &c, 


— 


PROP. 34+ PROBL. 10. 


To find two right lines mcommes: 
ſurable in power , which do make ſome 
cmprund of their rational, (quars: 
But the Reftanole contemed mi 


g !Vem a medial. 
| B FP =D Couſt 3 fton $-- a there be found two Ra. 
Comm tionals AB and CD, con. 
| menſurable in power oncly , ſuch as the 

greateſt A B may be morc in power then the leaſt C D ; by the ſquareof a 
line which ihe!! be incommentnrable in length thererozand having divided 
C D in two equal paris in E : ler t:.erebe applyed to A Ba Refangleequal 
ro rhe ſquare of C Þ, watiing by a ſquare figure ; and let it be that which 
is contcined under -F ani B, and having deſcribed the Semicircle A 
GB: ler there be drawa FG at rizht angles, andlet AG andGB, be 


joyned rogeti:er, 


Demenſtration wg as A and Bis more in power then CDbythe 

ſquare of a line incommenſurable in length thereto; and 
that there is applyed ro A Þ a Reanzle conteined under AF andFB, 
equal ro the quarter par: ct the {quarc of C D wanting by a ſquare figure; 
b A F ſhall be inceminenivrable in length to F B. 

Buras A FstoF ';, fotie Retangle under AB and AF, tothe ReQan- 
cleunder ABand FB: by: the Reangle under AB and AF, iscqualto 
the ſquare o' *. G, and tiie Rectangle under AB and FB, equal to the 
ſquare of B G:Secing tar rne an :le AGB iis right © being in the Semicircle: 
Thereforeas Abtot :; {o thetquareot AG to the ſquare of GB: and 
cherefore ſceing that 2 F ind F B, arc incommenſurable in length, 4rhe 
ſquare of AGand G 6. thai! be incommenſurabie : Therefore «© the lines 
AGuand GB, arc incomm: n{v-abte in power. And foraſmuch as the ſquare 
of the rational A Bis rar 1:al ;, ana f equal to rhie ſquares of A G and GB, 
che compounded -t rho {5112res of AG and G B, is alſo rational. 

Again, Foraſmuc!: as tie Rectangle under AFandF B, whichis made | 
equal co the ſquare of Ct, #is equal ro the ſquare of FG: ($ceing that 
the angle A G Bis right, and F G perpendicular to A B,) the ſquares of FG 
and C E, ſhall be equal; and therefore the lines F G and C E equal: 
wherefore C D che double ©© C E, ſhall bealſo double ro F G : theretore 
the ReQangle under A B 2n.1 CD, thall be double , the Rectangle under 
ABand FG : but the Rectangle conteined under the Rationals ABan 


. X n ] 
C D, commenſurable in power onely, is medial : therefore the Rectanze). 


under | 
_——_——— 


Lag ——  —— — ©_C_O__ ww. 


| 


| 


'nenſurable; VV herefore the Rectangle under A B and C D, being Ratio- 
nal, by the Conſttuftion, the ReQtanzle under AB and F G , commenſura- 
ble thereto , ſhall be alſo rational ; bur the ReQangle under AG andGB, 
is equaltothe Reftangle uuder A B and F G : Therefore the Rectangle un- 
drAGandGB , is alſo Rational, 


lid. 10. OF EUCLIDE. 


"der AB and FG commenſurable thereto, being its halfe, is h alſo medial : 
/Jurche Rectangle conteined under AG and G B is cqual to the Rectangle 
onteined under A B and F G : Therefore the Reftangle contcined under 
AGandG B 15 alſo medial, bur rhe compounded of the ſquares of A G 
and G B, 15 ſhewn rational : Therefore we have found two right lines A G 
ndGB, incommenſurable in power, which make the compotind of their 
(ſquares Rational, and the ReQtanzle conteined under them medial : Which 


ys to be done. 


—_—_— 


PROP. 35. PROBL. 11. 


To find tro 122ht lines incommen- 
ſurable in power , mbich do make the 
Compound of their ſquares medial, 
and the Redanele contemed under 


= them Ratunal. 


Conſtrudion} Et? there be found two me- 
| Cm — - T) dials A Band C D, com- 
| ' *  menſurable in power onely ; conteining a 
| Rectangle rational; in ſuch fort as A Brhe 
reteſt, may be more in power then C D the leſfler , by the ſquare of a 
Ine incommenſurable thereto in length z and do for the reſt as in the 34 
Propoſition is ſhewn, ſo as in the ſame 34 Prop. that ACand GB, arein- 
\ommenſurable in power, and the ſquare of the medial AB, (equal bro 
theſquares of A G and G B,) being medial , the compounded of them, the 
ſquares of A G and G B, ſhall be alſo medial. 

| Again, as in the 34 Propoſition , the Refangle under AB and CD is 
ſhewn double , the Rectangle under AB and FG, and therefore com- 


Now the Compound. of the ſquares of AG and GB, is ſhewn tobe 
medial ; therefore A G and G B are found incommenſurable in power,ma- 
king the the Compound of their ſquares medial : But the Reftangle under 
them Rational : VVhich was to be done. 


O 0 2 PROP, 
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a)32, 18, 


b) 47. 1. 


cr —  —— - ————_—_— —— 
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a) 33.10. 


b) 47-1- 


C) 34+ 19. 


d) 13. 10s 


C) 10, 10, 


—— 


| Compound of the ſquares A G and G B, ſhall be alſo medial: Azain, the 
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PROP. 36. PROBL. 12. 


To find two right lines incommes 
ſarable m poner, making te Can 
pound of ther ſquares medal , and 
the Refangle conteined wider then 

* medial , and mncommenſurable tyth 
” Compound of their ſquares. 

| Conſtruttion ] Et a there be found AB and 

C D medials, commenſurz.: 


ble in power onely ; conteining a rectangle medial, in ſuch ſort as AB 
the greateſt may be more in power then C D the leaſt , by the ſquare ef 


| 


line incommenſurable therero in length: and having done thereſt, agin 
the 34 Propoſition : I ſay, thar AG and G Bare the lines required, | 


DemosſtratzonF{Or as in the 34 Propoſition is ſhewn that AG, and GB, are 
incommenſurable in power , and foraſmuch as the ſquare of 
| A Bmedial is medial , (being equal to the ſquares of A G and GB,) the 


ReRangle under A Band C D, is double the ReQangle under A Band FG, 
(as © is ſhewn, ) and therefore commenſurable : therefore by the Conſtru. 
Qion, the Reftangle under A B andC I), being medial, rhe ReQangle un. 
der AB and F G his equal; (that is to ſay, the ReQangle under AG 
and G B , his equal, is alſo medial ; but AB being propoſed in- 
commenſurable in length toC D, and CE commenſurable in lengrh to 
thecameCD, CD being double toCE: 4AB and C E ſhall be incom- 
menſurable in length. | | 

Butas A BtoCE, ſothe ſquare of A B tothe ReCtangle under A Band 
CE: thatis to ſay, to the Recangle under A B and F G, thatistolay, 
under AG and G B, (for the ReQangles under AB and FG, and under 
AGuand G B,are equal:) Therefore < the ſquare of A Bis incommenſurs- 
ble to the Rectangle under AG and GB : Therefore A G, and GB, are 
found incommenſurable in power , making the Compound of their ſquares 
medial, and the ReQangle under them medial, and incommenſurableto 
the Compound of their ſquares : Which was to be done. 


Here 
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Here begins the Senaries of Irrrational 


Lines by Compolition. 


PROP. 37. THEOR. 25. 


3C,/hall be incommenſurable to the ſquare of BC.But twice the ReQangle 
mder ABand B C is commenſurable to the ſame ReQangle under A B and 


IC: towit, FandG together, to G or F, and the ſquare of AB, is com- | 


[menſurable ro the ſquare of B C ; to wit, D to E, (being rationals,) where- 
fire dche Compound of the (quares of A Band B C, 1s commenſurable ro 
[the quare of B C. 

| Therefore the Compound of twice rhe Refangle under AB and BC, 
nithe Compound of the ſquares of AB, and BC, are incommenſurable; 
'wherefore the ſquare of A C , compounded of the {ſquares of AB andBC, 
ndof twice the Retanzle under ABand BC , (for © the ſquare of AC 
5equal to the two ſquares of ABandBC, and to the ewo ReQtangles un- 
ler ABand B C, as appears,) is 4 incommenſurable to the Compound of 
the ſquares of A Band B C : but the Compound of the ſquares of A Band 
BC, isracional , being ſhewn to be commen(urable ro the ſquare of rhe 
Rational BC: therefore the ſquare of A Cincommenſurable ro the ſquare 
of the Rational B C,is © irrational : Therefore A C ſhall be irrational : Now 
| rthar line be called by two names, or as others 

expreſſe it Bi-0omzal : Foraſmuch as it is com- A B c 
pounded of rwo names, thar is to ſay, of two rati- PN MIO 
nallines A Band B C, commenſurable in power onely : Therefore if two 
lines, &c, Which was to be demonſtrated. 


2.” "$7 D000 NNE ids If :wo rational Lines A B, and 
: 3 #5 BC, commenſurable in power onely, 
| 8 * . * are compounded, the mbole A C 
=: 9 D - G - ; : 
Y : 5 ball berrratioal: and is called a 
Frnnnon on nnenerues Faraaeamee; Binanuum, Or A Binonual line. 
. 7-7} | 4 
- : = Demonſtration For ABbeing incommen- 
" 27 i——_ KT. ſurable in length roBC; 
andas AB to BC, fo the ReQangle under | 
ABandB C tothe ſquare of BC;to wit © F ro E,the ReGtangle under AB and 


þ 


a) 19. 10, 


b) IG, 10, 


C) 4. 2, 


d) 17. 10, 


a) 45- 7. 


: 
| 


' 


« 


| 
| 
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PROP. 32. THEOR. 26. 
If two medial lines AB, andch,| 


: : [ ommenſu1 able in pol Cr 01. 1} » CO 
: D : G : { {4ng a ratumnal Rect anole , ar 
: : : compounded , the nbvit AC (bal | 
IT OT: be wrrational : And 1s called a faſt | 
: F {ij B: Binwal fr. | 
= : : | 


P 
Q 


Demon(rationJ.Or AB bens wBC, a: 

the 'Rettanvie comteined | 
under A Band B C , is to the ſquareof B C, and 2 ABand B C incommen. | 
{urable in lenge!; , che ReQangle under AB and B UC hail be incommenſy. 
rabie ro tie tquare of B C: ro wir, as Fro E : Futrwicethe RectanJJeun- 
der A Band BC is commeuſurable to the Rectangle under AB andBC;, 
and che Compound of the {juares of A B and B C 1s commen'vurabletotie 
tquare of BC, (for ABand BC, being cormmcnſurable in power , their 
ſquares ſhall ve commenſurable ; and Þ theictore the Compound of them 
ſhall be commenſnrable to the ſquare of B C:) Theretcre ewice the Re- 
angle under ABand BC, and the Compound of the ſquares AB and 
B C,are commenſurable : Therefore the Compound of the ſquaresof AB, 
and B C and of twice the ReQtangle under AB & B C,(which is <theſquare 
of AC) is 4incommenſurable ro the Compound of ewice rhe ReQtangle 
under A Band B C:but the Re&angle under A B and B Cis commen(urable 
ro twice the Reftangle under AB and B C,being the halt rhercot: Therefore 
e the ſquare of A C is incommenſurable ro the Refangle under A B and 
BC : burthc Rectangle under A Band BC, is propoled rational: there- 
fore the ſquare of AC is irrational; and cheretorc * A C ſhall beirrat- 
nal : Then ler theline be called firſt of; two medials,or a Prime Bimedid: 
Therefore, &c, Which was to be demonſtrated, 


PROP. 39. THE OR. 27. 
If to meaial lines AB andBC, 


yu: ky commenſurable In power onely , (n- 
Feeeennnatn,s Temng a medial Rettangle , arent 
ALER prunded , thewbole a Cfhallheirns: 
D—I T1 tima: And is calleda ſecond Bme- 
E | 4 mal line. 
_ G | F Demo-.ſtratio:Þ.Or let the Rational DE* 
expoſedzto which let there®* | 
Fn. «© 2 applyed the Rectangle DF, —_ 


_——S—_— 


I 


BY == BB Sq = TT oo © 


—_— — 
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are A C : and D G equal ro the Cbmpound of rhe ſquares of AB and 
BC; towitN K, and the fquareot AC, (or DF , his equal Rectangle 
D. | \(beins dequal ro the rwo tquares of ABand BC, andtwice rhe Rectangle |b) 4. 2, 
'| MW \mder A Band BC, the relt H F ſhall be equal ro the Rectangle under AB 

M-| ME \ndBC, twice, to wit, roM L: Bur the Reangle under AB andB C, 
being propoſed medial,the double of that which is commenſurable thereto, 


it towit, HF ſhall be alſo medial. |C)C.24. 10. | 
\j | Again, ſeeing thar rhe ſquares of A Band BC medials, commenſura- | : 
ble in power, are commenlurable , 4 their Compound, to wit, D G , ſhall 'd) 16. 10, 


ſt becommenſurable rocach of them , and being medials, © D G ſhall be a |c) C.24.10, 
| EW | medial; therefore ſeeing thar the medials D G and H F, are applyed to the 
' fxtional DE; andHG this equal, 8 che breadch EG and GF ſhallbe |f) 34- 7. 
| BY Rational, incommenturable in lengch ro D E : Again, A Band BC,bcirg | 8)23-10. 


25 | Y incommenſurable in length, and as ABto BC, forthe ſquare of AB to the 
ed | Rectangle under A B and BC: rowit, as N to L, the ſquareof A B ſhall 
n-| WY beincommenſtirable ro rhe Retan2le under A Band BC : but the Com- 
ſu- pound of the ſquares of A B and BC is thewnto be commenſurable ro 
n- 'the ſquare of A B, and twice the Rectangle under AB and BC, be- 
C, ing the double chereof : Therefore the Compound of the ſquares of A B 
ie 'andBC, and ewice theRefangle under ABandBC, or their equal Re- 


Ar angle D G and HF, are incommen{urable : Whercfore hb D G being to [h) 1.6. 
m HFasEGroGF;, 'E GandG F ihall be incommenſurable in length, and | i) 10. 10, 


e- | WE |bcing ſhewn Rationals , they ſhall be rational , commenſurable in power 
id aely ; therefore * rhe whole E F ſhall be irrational; Wherefore the Re-. | k) 17, 10. 
B, | MW (dnzle DF , under D E Rational, andE Flrrational , ſhall be Irrational, 
re ad the ſquare of A C equal tothe ſame D F, is alſo Irrational : VV herefore 
le ACisIrrational , which let be called ſecond of two Medials, or a ſecond 
le vimedial line : Therefore, It two, &c, Which was to be demonſtrated, 
re 
nd - 
, | PROP. 409. THEOR, 28. 
ſ: | 100000 0500000 20s E es a6 If 0 right limes A B andB Gt 
F : + mncommenſurable m power, making the 
3} op # & i Componiddf ther Squares rational, | 
, : : | 
»| 5 3 #8 and the Reitangle conteied under | 
þ PronreenenrenreneFeunaaney Them LVICNAL , Are compounded , the 
ll; -F += BE : mhuleſballberrrational: Andis cal- 


| 2" lidthe Greater, or Majur. 


Vemeſiration FP Oraſmuch as the Retangle conteined under AB andB C, 
is propoſed Medial , twice the Reftangle conteined under 
ABandBC, commenſurable thereto , © ſhall be alfo Medial , and there- | a)C, r0.10, 
Ye lrelrrational :; Now tne Compoind of the ſquares of A Band BC, is pro- 
be [poſed rational : Therefore b twice the ReQangle under ABandBC, ſhall |þ) 10.4. 
he | 'deincommenſurable rhcreto; Thercfore the ſquare of A C compounded of | 17.10» 


re [the (quaresof A Band BC, and twice the Refangle under A B and B Gy | 
-— = ſhall | 


i. — EE , 


C 


WOO I ITT —— 


THE TENTH ELEMENT 


a) 45» I, 


| rational, *che Compound of the ſquares of A Band B C, is incommenſu- 


| 3 If tno right lines A B andBC, 


BC: and this Compound of theſquares of A B and BC being propoſed 
rational z <the ſquare of AC incommenſurable thereto, ſhall be Irrational 
dandA Clrrational : Lerthis line be called Major: Therefore, If, & 
Which was to be demonſtrated. 


] 


| PROP. 41+. THEOR. 29. 
| 


If two r1ght lines A B andB C, iy 
commenſurable m power , are compound. 
ed , the which do make the Compound of ther Squares media, 
and the Rectangle conteinedunder them rational; the whule ſhall 
be Irrational : And 1s called a line equal in power to a ratimd,; 
and a medial Superfices. 


A 
| 


= 


— 


Demonſtration F7Or the Compound of the ſquares of A B andB C, being me- 
dial : but twice the Re&angle under A Band BC rational, 
his half, to wit, the Rectangle once, under A Band B C , being propoſed 


rable to twice the Reangle under A Band B C : theretore bthe Com: 
pound of the ſquares of ABand BC, and twice the rectangle under A B 
and BC ; thar 1s to ſay, the ſquare of A C is incommenſurable torwicethe 
re&angle under ABandBC, which being rational , as before {aid the 
{quare of A C incommenſurable thereto, is Irrational , and therefore AC 
Irrational : And is equal in power to a rational and a medial: There- 


fore, &c, Which was to bedemonſtrated, 


PROP. 42. THEOR, 30. 


| E 


C incommenſurabie im power , are can 
1 pounded, which make the Compound 
| their {quares medial, arid the Reflan- 
ple conteined under them medial , and 
mncommenſurable to the Compound of 
G F their {quares; the whole ſhall be tru 
tional: And is called a line equal in power to to Megiabs. 


there be applyed the reftangle D F, equal to the ſquare ol 


Lib. 9g, 


ſhall be incommenſurable to the Gompound of the ſquares of AB anj 


Demonſtration {Or let the rational D E be expoſed, 3 to the which let | I 


AC, andDG cqual to cone Compound of the ſquares of AB and " 


© ” 


Lib. 10. OF EUCLIDE. 


ET Gare of AC »being equal to the Compound of the ſquares of 
ABand B C , and co twice the ReQangleunder A BandBC, thereſt HF 
ſhall be equal crorwice the reſt Rectangle under A B and B C. 

Bur ſecing that as well the Compound of the ſquares of AB and BC; 
that is ro ſay, che Refangle D G , as the Rectangle under AB andBC: 
:therefore the Compound of twice the Retangle under A Band BC : that 
s to ſay, HF (being commenſurable thereto,) is propoſed medial, DG 
and HF, applyed to the Rational DE, ſhall make the breadths E G and 
GF Rational, incommenſurable in length to D E. 
| Again, tiic Compound of the ſquares of A Band BC that is to ſay , the 
'Reftangle DG being propoſed incommenſurable to the ReQangle under AB 
and BC,& twice the ReCtangle under AB 8& BC;to wit HF,being commen- 
furable tro the ſame ReQangle under A B and B C, (being double thereto,) 
14DG and H F ſhall be incommenſurable : Wherefore ©E G being ro G F, 
$DGtwH F:fEG andGF ſhall be incommenſurable in lengch,and being 
hewn rational, the ſame E G and G F ſhall be rational, commenſurable in 
power onely : Therefore 8 the whole E F compounded of them is irrational : 
Therefore the ReQangle D F,conteined under D E rational, and E F irrati- 
'onal;is irrational; and therefore t he ſquare of AC equal thereto, is alſo irra- 
tional,and the line AC equal in power to the ſame is irrational:And is called 
aline equal in power to two Medials ; Therefore,lf,&c, Which was to be 
&monſrated. 


_— 


PROP. 43} THEOR. 3t. 


__— 
A Binomial line AB , may be di- 

P is vided in its names onely in one 
| D ! 
Þ fame ooowocooncncecpoccef ont C. 
c Pp 


1B ConftruftionJ Et AB a Binomialbe divided in 

che point C, in its names , in 
| ſuch ſort as AC and C Bmay be rationals, 
©mmenſurable in power onely, according to the 37 Propoſition of che 
ſenth: I fay the line A B cannot be divided into other names, ar another 
paint : thatis to ſay, in other lines then A C and C B, which may be ratio- 
ul commenſurable in power onely. I 


PrmunſrationF;Or (if poſſible) letir be againe divided in his names at D: 
| It is manifeſt that AB is not divided at C in two cqual parts, 
brAC and C B ſhould then be commenſurable in length, whieh is contra- 
to the Suppoſition,nor in like manner at D : Therefore AC is divided as 
FellinC as in D unequally : Therefore A C and C B, are parts leſlc une- 
Wlthen AD and D B, or moreunequal: V herefore the {quares of A C 
ulCB, (hallbe lefferhen the ſquares of A D and D B, or greater , (for 
parts ADand D B, ſhall not be equal to the parts ACand C B, each 
Vis correſpondeut z to wir ; the greateſt to the greateſt , and cheleſler to 
ler, trom what part ſoever the point D thall fall, (otherwiſe AB 
d be divided art the ſecond Diviſion , at the ſame point as in the 


c) C.24.10. 


23.10, 


d) 13. 10. 
Cc) 1.6, 
ft) 19. 10. 


$)37.10, 


——— ——.. _ 


P p Bur 
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THE TENTH ELEMENT Libn, 


| 
jA)Cor. 2.1, 


| 
'b) 4. 2. 
| 


£) 16.10» 
10, d. 


d)22.10. 


e)C.24. IO. 
f) 27, IO, 


n— 
Put foraſmuch as, if from equal things there be raken unequal ; thee. 
ceſle 2 of the remainders, is-equal ro the exceſle of the parts cut off, hy, 
the ſquares of A Cand C B, with twice the Retangle under AC and(Cp 
are cqual roche ſquares of AD and DB, with twice the reQangle under 
ADandDB: ÞbSceing that as well the one as the other , are equal the 
ſquare of AB : Ic follows that tie exceſſe 

ot the Compound of the ſquares of ac 


CO  MÞ B and C = and - che Comoound of the 

A r { {quares of A D and D B, ſha!ib« equal, 9 
F AENIES =" Vit the ſame with the Compound 0{ Las ot 
\[- D C re&tangle under A C and CB, and of twice 


Ab ooneoec [aoooanopancye* |-----4 B the retangle under A D and L }, 
| Bur the exceſle of the Compounds of the | 
| ſquaresof AC and C B,and AD and DB, 
isrational , (for AC and C Bbeing rational , and therefore their {quares | 
rational , and their compound < being commenſurable to cach of them, | 
ſhall be rational z by the ſame reaſon the compound of the ſquares "1 
ADand D B ſhall be rational : therefore fecing that one rational exceeds 
another rational by a rational: Ir is manifeſt that the excefle of the com. 
pounds of the ſquares of ACandCB, and of AD and DB, isrational: 
Therefore the exceſſe cf twice the Reftangle under AC and C B, andof 
twice the ReQtangle under AD and DB, is alſo rational : But dtheRe- 
@angle under AC and C B being medial , twice the ReQangleunder AC 
and C B commenſurable thereto <,is alſo medial : In like manner, twice the 
re&angleunder AD& DB,is allomedial:Wherefore fa medial that exceeds 
'not a medial by a rational,the exceſle of twice the Reftangle under AC and 
C Band of twice the ReQangle under A D and D B,(hall not be a ſpacera- 
tional:Bur we have ſhewn that it is rational;,which is abſurd: Therefore AB 
cannotbe divided in its names in any other point chen C.: Therefore it is di- 
ded in its names onely in one point, VVhich was tobe demonſtrated, 


C This Demonſtration is alſo cafic to be underſtood by the Figure 
hereafter expreſſed, 


PROP. 44. THEOR. 32. 


MI = A fir lt Bimedial line AB, ! 
aroided in bis names onely in one 
point C. 

Demouftr ation For (if poſſible,) let the 


L ſame be divided in Dallo, 
in ſuch fortas A D and DB maybe me- 

| N dials. commenſurable in power onely.and 
E SLLILEELELETTITD OD rd —_— a rational _—_ mo 
_ | : what part ſoever the point D ſhall tal! » f 

A C' D B yillbe ſhewn as in the precedent , that 


the exceſle of twice the ReQangle un 


ACandCB, and twice the rectangle under AD and DB, is the ſame " 
: t 


— ———_—— 
he. 
—_ 


— 


— 


-S20 8: 
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No — 


heexcelle of the Compounds of the ſquares of A C and C B,and of AD 
| 2nd D B : But the exceſle of che ſaid Rectangle is rational;(for the Rectangle 
'mnder A C and C B,bcing rational, rwice the ReQtangle under A C and CB 
heins commenſurable therero,is alſo rational, and in like manner, twice the 
ReRangle under A D and D Bihall be rational , and a figure rational 3 OX- 
eeding a fizure rational, by a figure rational z the excefle of twice the 
Recangleunder A C and C B;, and of rwicerhe Rectangle under A D and 
DB, is rational : ) Therefore the exceſle of the Compounds of the {quares 
fACand CB, and of-the ſquares of ADandDB, isrationalt: AC 
(CBbeing medials commenſurable in power , their ſquares LKand CG 
hall be medials, and commenfurable : Wheictore * their Compound 
ſhallbe commenſurable ro each of them, and therc tore medial; by the 
famereaſon , the Compound of the ſquares of AD anuD B, whichare 
Eland DI, is medial ; and ba ſpace medial not exceeding a medial by a 
national; the exceſſe of rhe Componnas of the {quarcs of A C and CB, 
2nd of AD and D B, ſhall not be rational, bur we bave thewn it rationa], 
'waich isabſurd : Therefore A B the firſt of rwo Medials, or a Prime Bime- 
dial, cannor be divided in his names at any orher point then C: And there- 
fore is divided in his names oncly in one point : Which was to be de- 
monſtrated. 


PROP. as. THEOR. 33. 
. 45 - 33 


T SR X A (ſecond Bimedial line AB , 13 


point ' 


DemonſirationF{Or it poſſible, let itbe di- 
vided in D, in ſuch fort as 
AD and DB, may be allo medials com- 


A CD 
_— L menſurable in power onely , and contein-. 
inga medial rectangle : We ſhall ſhew as 
KK IG in the 43 Prop. that the ſquares of AC 


and CB, which are NS andCV, are 
7c2:er or leſſer then the ſquares of A D and D B, to wit, QR, andO B, 

Let the rational E F be expoſed, ro whichler there be 2 applyedthe 
eftangle E G equal to the ſquareof A B, and E H, equal to the ſquares of 
aCandC B : Therefore the reſt I G ſhall becqual to rwice the Rectangle 
under A Cand C B: Sccing > that the ſquare of AB is equal tothe ſaid 
{quaresof A C and C B,and twice the Re&angle under AC and C Bas ap- 
\Xcaresby the figure. | 

Inlikemanncr, if roE F there be applyedE K , equal to the ſquare of 
aDandDB, thereſt LG , ſhall be cqual to rwice the Rectangle under 
aDand DB, and ſeeing that che ſquares of AC and C B, are unequal 
otte ſquares of A D and D B,the Rectangles E H and E K, which are equal 
mothem,ſhall be alſo unzqual:and therefore F H and FK;(hall be unequal, 

gan, the ſquates of A C and C B, being greater then twice the ReQan- 
Wecontgined under AC and CB, E H ſhall be greater then I G, and 
erefore E H greater then che halt of EG , and theline FH greaterthen 


— = IEBG Ow - the 


— O—_———_—  -— — 


Armided in Þis names , onely 11 one 


a) 16. 10, 
C. 24.10, | 


b)27.10. 


hd > - — - 


| 292 


| 


| 
 C) 16.10» 


| 


(C)23.10. 


| 
| 
jf)C.24. 10. 
| 


g) 23.10. 
IO, I'0, 


| h) 16. 10. | 


l;) I, 6+ 
k) 10, 10- 


I) 37. 10, 


m) 43.10, 


(d)C-24.1C.| 


| halfe of FG : Therefore the parts FH and H Gzare unequal to the Parts of 
| F K and K G,cach to his correſpondent: Bur foraſmuchas AC and C Br, 
| me dials;commenſurable in power, their ſquares are medials,and commen. 


1 


| 


ſurable : Therefore © the compound of them E H ſhall be commenſurahſe to 
every one of them, and 4 therefore medial : by the ſame realon, E K (hall 
be medial; therefore © E Hand E K applyed to the rational E F , make; 
breadths F H and F K rational, incommenſurable in length ro EF, 

In like manner, ſceing that the ReCtangle under A C and C Bis prg 
{cd medial, twice the Retangle under A C and C B commen{urable there. 
to; that is roſay, {1G is alſo medial : Therefore bcing applyed to thergti. 

nal H I,H G ſhall be rational, incommey. 


 . 8K furable 8 in length to HL. In like manger, 
| : we ſhall ſhew LG to bea medial, and 
: K G rational, incommenlurable in lenorh 

: rok L, : 
WW 5 2 Again, fceing that A C and C Barein. 
_ | commenſurable in length , and that as' 
Pa '2' B ACis to C B: ſo the ſquare of A C tothe 


ReEtangle vnder A C and CB, the ſquare 
T: of A C ſhall be incommen(ſurable tothe 


e D 
1H E ReCtangles under AC andCB : Buthe 
| al l& |6 Compound ot the ſquares of AC and 
F Li | 


C B is commenlſurable to the {quare of 


; AC: (for A Cand CB being commen- 
ſurable in power z that is to ſay, their _— being commenſurable the 
h Compound of them ſhall be commenſurable rocach of them to wit, to 
the ſqua:cof A C : But twice the Rectangle under AC and CB, iscom- 
menturable to the Reftangle under AC and C B: Therefore the Com- 
pound of the ſquares of AC and C B; thatis toſay, the ReQangle EH 
is incommenſurable to twice the Reangle under A C and CB, thatisto 
ſay, toI G. 

"Therefore ſecing that EH iistoIG, as FH to HG: * FH andHG 
ſhall be incommen{urable in length : But they are ſhewn rationals, and 
therefore rationals commenſurablc in power onely : ! Therefore the whole 
FG is irrational , which is called by two names , and divided in hisnames 
in the point H : In like manner , we ſhall alſo demonſtrate that FG of two 
names, is divided into other names at another point K , m which is impol- 


THE TENTH ELEMENT Lib. 19. 
Tween 
; the halteot F G , by the ſame reaſon, F K thall be ſhewn greater then the 


ſible : Therefore A B a Second Bimedial, is not divided in his names in any 
other point then C: And therefore is divided in his names at a point onely. 
Which was to be demonſtrated. 


P. 


OF EUCLIDE:; 


PROP. 46. THE OR. 36. 


» K IH Amaor LieAB rs divided tn 
: 01s Names mm one onely point C. | 


DemosſiratiosF;Or (if poſſible) ler it be di- | 

vided into other names qy | 
D, * as it hath been demonſtrated, the 
exceſle of the compound ofthe ſquares of 
AD and DB, is the ſame as that of rwwice 
ReQangle under AD and DB, but che 
exceſie of the compounds of the ſaid 
ſquares is rational : (for fecing both the 
one and the other compound is propoſed 
rational , their exceſſe ſhall be alſo rational; ) rherctore the exccfle of 
wice the Retangle under A Cand CB, and of twice the ReCtangle 
under ADand D B 1s rational : Bur toraſmuch as the Rectangle under 
ACandGB, is propoſed medial, twice the Rectangle of Þ A C and 
CB is alſv medial , being commenturable : In like manner, the Rectan- 
ole under A D and DB twice, is medial : © Therefore ſeeing that 
2 medial exceederh not a medial by a rational , the exccfſe of twice 
[the Rectangle under AC and CB, and of twice the Rectangle under 
'ADand D B ſhali not be rational : But we have ſhewn that it 1s alſo ra- 
tional , whichis ablurd : Therefore A B cannot be divided in his names in | 
'ay other point then C : Theretore it is divided in his names in one 
ay point. Which was to be ds monſtrated, 


A 
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PROP. 47. THEOR. 35. 


; CD 8 The le equal Mm power to 4 R atinal 
| "= — a . © 4 h 
th and a Meaal 1s droaed 1ts names onely 
in 4a point & 


Demonſtration | it poſſible, Let it be divided into other names at D, 
| as we have ſhewn in the 43 Propoſition, that the exceſle of 
wicethe ReCtangle under A C and C B, and of twice the Rectangle under 
Dand D B, is the ſame as the exceſle of the compound of the ſquares 
of ACand C B,and the compound of the {quaresof A D and D B: but the 
exceſle of the ſaid Rectangles 15 ratienal , © as hath been ſhewn : Therefore | 
the exceſle of the compo'ind of the {quaresof AC and C B, andoft AD 
adDB, 1s alſo rational: Bur the compounds of the ſaid ſquares are pro- 
poſed Medial, b cherefore their cxcefſethall not be rational : But it is ſhewn 
tonal, which is abſurd; Therefore A B is not divided in his names in any 


Ather point then C : And therefore onely in one point : Which was to be 
onſtrated, 


—__..: RE]: PROP. 


a) 43.10. 


b)C. 24.10. 


C) 27. 10, 


a) 44- 10, 


b) 27*« Io, 
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a) C.24.10. 


d) 43+ 10+ 
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PROP. 48. THEOR. 36. 1 
The line AB equal in poter nf 
PENNY © Pn tnomeatals , rs droided inhiz Wl | 
: 7 one point onely C. L | 
HOY | - Demouſtration | ok if polſible, Let hs | 
divided into other names | 
T | by D ; ufing the- ſame Conſtiuftion as in 
Bl I-_ Ic the 45 Propoſition , we ſhall ſhew here, | 
F p (as there) that the parts F H and HG, are | A 


unequal to the parts FK and KG, each 
to his correſpondent : Foraſmuch then as the compound of the ſquares of | | 
A Cand C Bis propoſed Mcgial, E H his cqual is alſo media! : and ſeeing 
that the Reftangle under AC and CB, is propoſed medial allo, I G equal | 7 
to the double thereot, © is medial, being commenſurable ; ThereforeEH 
andI G medials, applyed to the rational EF, make FH and HG, ratio- 4 
nals, incommenſurable in length ro EF; (for HI is cqual toEF,) fo 
we ſhall prove that F K, and KG, are rational, incommenſurable in 
length to EF, but ſeeing that rhe compound of the ſquares of AC and | 
C By that is to ſay, E His incommenſurable ro twice the reangleunder 
A C and C B, by the Suppoſition ; that is toſay, I G: and as Þ EH tolG, ſ 
ſoFHtoHG,F Hand HG are © incommenlurable in length : But they are 
ſhewn rational ; therefore FH and H G are rational , commenſurable in 
poweronely: Therefore the whole F G isrational , called by twonames; 
and divided in-his names in H, but we ſhall ſhew that F G is alſo dividedin 
other names at another point K, which is demonſtrated to be impoſſible: 
d Therefore A Bequal in power to two Medials, is not divided in his 6 
names at any other point then C:And theretore in one onely point : Which 
was to be demonltrated, | 


——_—_— 


SECOND DEFINITIONS. 


A Ratimal lie being expoſed, anda line of to names, (nb10 

* 1s called Binomial, ) divided in his namas, of whub toe 
greateſt name is more in power than the leaſt , by the ſquare 
of @ right line which 1s commenſarable mn length thereto, 


1 If the greateſt name be commenſurable in length to the Rat 
onal expoſed : the wbole ſball be called firſt of two names, 
or A Prime Binomial. 


» Bill. 
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p But if the leaſt mame be commenſurable m length tothe Ra- 
| tional expoſed: Lyt t becalled the ſecond of two names , or 
\ ASecond Binomial. 

; That if neither the one or the other thoſe names be commen- 


{arable m length to the Ratwnal expoſed: Lt it be called 
| thethird of two names , or A Third Binomual. 


| Apain if the greateſt name be nore in power then the leaſt, by the 
| ſquare of a right line which may be incommenſurable m length 
| thereto. 


4 If the preateſt name be commenſurable mn length tothe Ra- 
tional expoſed: Let it be called the fourth of two names, or 
A Fourth Binomial. 


F But if the leſſer name be commenſurable m length to the Ra- 
tional expoſed: Lzt it be called the fifth of two names , or 
A Fifth Binomual. 


6 That if neither of thoſe names be commenſarable in length 
\ the Rational expoſed : Let it be called the Sixth of two 
wnes, or A Sixth Binomial. 


PROP, 494 PROBL. 13. 


4 Tofudouta firſt Binomial line. 


Av +4 5» = = 

A th G_o—_ Aving found twoſquarenum- 
bers A Band C B, whoſe ex- 
| ceſſe AC may be noſquare number, in ſuch 
D_—_ fort as A Band C B may be to one another 
El T as a {quare number ro a ſquare number; but 
OY —F _ and A C _ _ to one —— 

a {quare number to a {quare number 
——— hn be expoled - Rational line D, ro 
the which ler there be taken E F; commen- 
ſurable in length, EF commenſurable to 


Seco 


a)Co.6.1 o, 


D rational , ſhall be alſo a rational : then ler there be drawn F G, to whoſe 


{quare 
i .._. PPE 


—— - ——_—— — — — 
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|  fquare let the ſquare of E F be as the number A B to the number AC | 
| . . . ® . . : . y | 
(which will be cafily done, by dividing E F into as many equal part x; 


there areunites in AB) andraking F I of five ſuch parts, and F Ga meg 
proportional berwcen them , as appearcs by the Figure; 1 lay,thatE Gthe/ 
cotal, is a firſt Binomial. 


Demosſtration FOr ſeeing that the ſquares of EF and FG bcingto one another | 


as the numbers A Band A Cz,Þb arc commen(urable at leaſtin | 


power: But E Fis ſhewn rational : Therc:u7c F G srational alſo: and 
A Bbeing notto A C, asa ſquare number to 2 {quarenumber , the {quares 
of EF and F G (hallnot be to one ano. 

_- | 4. ther as a ſquare number to a ſquare num- 
Aovzeen Coe D ber : ThereforeE F and FG are incon. 
menſurable in length and therefore Re 
DF tional , commenſurable in power onely; | 
and the whole E G is irrational, called a 


{quare of E F being to the ſquare of FG as 
AB:toAC, anumber to a number ; and 
A B being greater then A C, the {quareof 
E F ſhall be greater then the ſquare of 
FG : Letitthenbe greater by the ſquare 
of H: and as appeares by the Figure, For- 
aſmuch as the number A B is to thenum- 
ber A Cas the ſquare of E F to the {quare 
of F G, by converſion of reaſon, as AB 
ſhall be ro C By (to wit, to theexceſſe, 
therefore A B rhe antecedent, exceeds AC 
the conſequent :) ſo the ſquare of EFis 
tothe ſquare of H; to wit, to the exceſle; 
therefore the antecedent ſquare of E F excecds the conſequent ſquare 
of FG: But AB and CB are ſquare numbers ; therefore the {quares 
of EF and H, are to one another asa ſquare number to a ſquare number 
thereforeE Fand Hare commenſurable in length : therefore ſeeing chat the 
greateſt number E F is more in power thenthe leaſt F G, by the ſquare of 
H, commenſurable in length thereto : and the ſame E F is alſo commenlu- 
rable in length to D a rational expoſed : E G ſhall be firſt of two names, or 
the firſt Binomial , according to the Definition : Therefore we have found, 
&c. Which was to be done. | 


—————_—— 


PROP. 50. PROBL. 14. 


To find out a ſecond Binonual me. 


ConftrudionÞ Aving found two ſquare numbers AB and CB , as inthe 
fore-going Propoſition,&the rational D being expoſed;letF 
be taken commenſurable in length thereto; F G ſhall be then alſo rational: 
and as the numberA C is tothe number AB: $0 *lert the ſquare of FG 
to the ſquare ofF ; which will be caſe, as in the precedent Propoſition) 
in taking a line as FI , of nine ſuch parts as F G is five thereof, and 

a mean proportional hetween them,as appeares by the Figure; 1 ſaythatE 
is a ſecond Binomial, 


Binomial : I ſay thar ir is alſo firſt, forthe | 


Demon- 
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Demonſtration Þ(Or the ſquares of FG andE Fbeing toone another as the | 
LE numbers AC and AB; Þ>they ſhall be commenſurable ; 
andthe lines F G and E F, commenſurable ar leaſt in power, and FGis | b) 6. x0, 
hewn rational: cherefore E F 1s alſo rational , But ſeeing that neither A C 
'orAB arc.to onc another as a ſquare: number ro a ſquare number, the 
(quares of F G andE F allo ſhall not be as a ſquare number toa ſquare 
:nmber ; and < therefore E F and F G incommenſurable in length, and fo | c) 9. 10. 
erationals commenſurable in power onely; and the whole E G irrational, | 37. 10. 
which is called a Binomial : ,I ſay alſo that it is the ſecond Binomial. 

| For ſecing tha the ſquare of F G is co the ſquare of E F , as the number 
ACtothe number A B, and by converſion of reaſon , the ſquare of EF to 
the (quare of FGasABro AC: andas AB is greater then A C,the ſquare 
of EF (hallbe greater chenrheiſquarc of F G : Letitthen be greater by the 
\lquare of H, we (hall ſhew- as in the fore-going that H is commenſurable in 
ſength ro E F : Now ſecing that the. greateſt name 'E F is more in power 
hentheleaſt F G z by the ſquare of H commenſurable in length thereto, 
and chelcaſt name F G is commenſurable in length to the Rational expoſed 
'D, EGby the Definition, thall be rhe ſecond Binomial : Therefore we have 
(found, &c. Which was to be done. 


| = —— 


—_ - — 


PROP. 51, PROBL. 15, 


To find a third line of two names, Al 
or a third Binonual. | 


* cnftrudton FF Aving taken two numbers | 
AB and CB, as in the 49 
Propoſition : Ler there be taken another 
numberlI, which may notbe tro ABor to 
AC, as a {ſquare number roa {quarc wum- | | 
ber : which may be done in taking I, the 
number not ſquare, the next greater then | 
AC: that being done, 1t ſhall not be ro 
AB, as a {quare number to a ſquare 
| number, 
| Again, therebeing no neer greater then A C it ihall difter from A C by 
Me or two: Therefore between I and A C there will nor fall a mean pro- 
Portignal ; therefore they ſhall not be like Plaines, nor (hall be to one ano- 
ther as a ſquare number roa ſquare number : Now let the Rational D be 
Propoled,and as is to A B, ſo the ſquare of D may # be tothe ſquare ot E F, 
which will alſo be eaſie in rtakingE K, of.nine ſuch parts as D is {ix of them, 
and EF a mean proportional berween the two DandE K : rhertore the 
quresof DandE F ſhall be commenſurable , and Dand EF commen- 
lurable at leaſt in power , and D being a Rational, EF ſhall be foalſo; and | 
muchas I is not to AB thatis toſay, the {quare of D is netto the | 
lquare of EF as a {quare number to a ſquare number » D, andE F ſhall be | b) Co.9.10,| 
Fommenſurable in length. | 
| Again, let FG, to whoſe ſquare let the ſquare of EF beas ABto A C; | 
| Which will be done by dividing E F innine equal parts, and making F L of | c)6. 10. | 
_ | —_— five | 


— 


a) Co 6.10. 


—— 
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—— 


f) 9. 10- 


as appeares by rhe figure, thoſe ſquares (hall be commenſurable , and Eþ 


q fxe ſuch parts; then taking F G a mcan propor tional between EFandFL 
| 


| 


and F G , at leaſt commenſurable 1n —_ : Therefore E F he 
thewn rational , F G ſhall bealſo rational; and foraſmuch'as AB jzng 
toAC ; thar 1s to ſay, the ſquare of EF 
is not to the ſquare of F Gas a { uare 
number to a ſquare number, E F andFg 
& ſhall be incommenſurable in length; 
TherefoteE F and F G are rational, com. 
menſutable-ini power onely : Therefore 
the whole E G Sirrational, called a Ring. 
mial : Ifay, tharit is the third, 


Demonfiration Fe ſeeing that as [toAR 

ſo the ſquare of D the 
{quareofEF , andas A BroAC, fothe 
ſquare of E F to. the 1quare of FG, in 
| equal reaſon, as1isro AC)lo the ſquare gf 
D to the ſquare of F G : But] and A C are not to one another as a ſquare 
number toa ſquare number z therefore the ſquares of D and F G alſo, ſhall 
not-be asa ſquare number to a ſquare number therefore ft D andFG atein- 
commenſurable in length : Bur foraſmuch as A Bis to AC; as the ſquare of 
E Fis tothe ſquareof F G: Bur A Bis greater hen A C, theretare the 
ſquare of E F ſhall be greater then rhe ſquare of F G : Let it thenbegreat- 
er by the {ſquare of H , we ſhall ſhew as 1n the 49 Propoſition; that His 
commenſurable in length toE F : Foraſmuch then as the greateſt nameis 
more in power then the leaſt FG, by the ſquare of H , commenturable in 
icngrh thereto; and that neither E F nor F G is commenſurable inlengrhto 
the Rational propoſed D,as 1s demonſtrated: E G by the Definition,ſhallbe 
the third of twonames: Therefore we have found, &c. VV hichwas tobe 
done, 


—— Moe mens nm er errn_ 


PROP. 52. PROBL. 16, 


To find a lime fourth of tis 


Aecvane « Co 3 eB NAMES, Or a fourth Binomial. 


Db— f 
Þ : Conſtruttion FH Aving found two numbers 
Et— 4 _] ACand CB, ſuch as the 
Compound A B benor to cither of them 
HY p— as a ſquare number to a ſquarenumber: 


Ks Let the rational D be propoſed , andEF 
taken commenſurable in length thereto, therefore the ſame E F ſhall beal 
ſo Rational; and having made the reſt as in the 49 Propoſition ; we (hall 


, ſhew as there that the whole KE G is a Binomial : I ſay, it is the fourth. 


DemorſtratioFOr the ſquare of E F, (as in the 49,) ſhall begreater then the 
| ſquare of FG: Let it be ſothen, by the ſquare of H, and by 
converſion of reaſon, asintheq49, as AB istoCB : ſothe ſquare of EF 


Q— 
— 


1s to the ſquare oft H: But A Bbcingnotto CB as a ſquare number to4 


—_— 


— 


ſquare | 


<5 S 2. mn wa, 
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(quare-number to a ſquare number ; therefore *E F and H are incommen- 
furable in lengrh : and ſeeing that the greateſt name EF is more in power 
then the leaſt F G, by che ſquare of H incommenſurable in length thereto , 
and the greateſt name E F 1s commenſurable in length ro che Rational 
D, E G by che Definition , ſhall be the fourth Binomial : Therefore, &c. 


Which was to be done. 


OO _— 


- PROP. 53. PROBL. 17. 


| To find a fifth lneof two names, or a fifth Binonual. 


ſquare number » the ſquare of E F ſhall not be tothe ſquare of H , as a | 


| 
Conſtrufiion FF Aving found two numbers | 


_ ACandCB,asinthe pre- : 

"Wh 6 bo © 3 " cedent ; Ler the Conſtruction be made 

»+*2» asinthegcrh, that isto ſay; let FG be 

D b— ' taken commenſurable in length to the ex- 

a7 Y F poſed rational D, it ſhall be ſhewn, as 

B- 1G: there, thatE G is a Binomial : 1 [ay alſo 

” . thatitis the fifth, for it ſhall be ſhewn 
Feed 


as in the 50th, that the ſquare of E F 


D; Co-ſtraAonF Aving found two numbers 


[ad therefore ſhall not be to either of them , as a ſquare number to a ſquare 


| ſhall be greater then the ſquare of FG : 
Letitthen be greater by the ſquare of H. 


Demonſiratzoz TY Ult ſeeing by converſion of reaſon (as is demonſtrated in the 

49,as ABistoC B, ſothe ſquareot E F, isto the ſquare 
of) it thall be ſhewnas in the precedent , thatE Fand H, are incom- 
mea(vrabic in lengrh : therefore ſeeing that the greateſt nameE F is more 
inpower then the lefſer F G, by the ſquare of H, incommenſurable in length 
thereroz and the leaſt name F G is commenſurable in length to the Rartio- 
nalexpoſed D, by the Definition E G ſhall be a fifth Binomial : Theretore 
\vehave found, &c. Which was to be done, 


PROP. 54. PROBL. 18. 


— ——__— 


AveoTene Cont wn To finda lime faxth of tro Names, 
or a fixth Binomial. 


| 
| 
| EY SRI 


AC and C BPlaines , not 

EY F alike , neither of them being a ſquare, 
| 1G andthe Compoundot them A B, alſo not 
7 a ſquare, nor being to one anorher as a 
—_— ſquare number to a ſquare number; 
(which may be done by dividing ſome 

number not ſquare, into two numbers,) 
Primes to one another ; * for ſo the whole ſhalbbe Prime to each of chem; 


Qq 2 NUuUm- 
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g OY "RT 
; number;) and ler there be taken ſomeorher number 1, that may not be to 
AB nor to AC, asaſquare number to a ſquare number , and a rational bi 
be expoſed, and as1 is to AB; fo ler the ſquare of D be made b tg 


ſquareof E F, andlerthe reſt be done as inthe 51*h, We ſhall ſhew(s; 


b)Co-6.1 0 


C) 9. 10- 


OO NIAMOAI.  *  Y.D) OOEEEDIITTWS + ACIDS 44 TY ant... x 


= 


(arable in length ro the expoſed: Rational D ,” according to the Definition, 


———— 


chere,)thatD andE F, are incommyg. 
ſurable in length, and that the wholeE 


nd A 
PY — 
Aces ne0o{/,ey ce oB 


O 


» 
Feoov uw ueeon 


_ 1 


that D and. F Gare incommen{urahle;, 
lengch,and thar the ſquare of E Fisgreg.. | 
cr chen the {quare of FG: Letit thenhe 
greater by the ſquare of H , we ſhall ge. 
monſtrare alſo, as in the 49*\, tharbycon. 
verſion of reaſon, as ABistoCB, ſy the! 

{quarcotE F is to the ſquare of H :there. | 
fore ſecing that AB is not to CB , and therefore the ſquare of EF, o 
the {quarc of H, as a ſquare nnmber to a n_ number: EF and} 
(hall be incommenſurable 1n lengeh : Therefore ſecing that the greatelt | 
nameE F, is more in power then the leaſt F G, by the ſquare of H, incom- 
menſurable in len2ththereto; and neither of them E F nor Þ G is commen- 


E 


Hmmm .-y 


E G ſhall be the Sixth Binomial : Therefore we have found, &c. Which 
was to be done, 


THEOR. 37. 
If a Superfits AC 
ED Ve conteined undera Ru- 
tional A B, and a faſ 
Binonual line AD, tht 
L right line being equal m 
power to the ſard Superficies , 1s irational ; and ig calkd a 


Binomial hne. 


Demorſtratzon F{Or let A E be the greateſt names of AD, therefore AE and 
E D, ſhall be rational , commenſurable in power onely, ac- 
cording tothe Definition; and AE ſhall be more in power then E Dsby the 
ſquare of a line commenſurable in length thereto:and AE ſhall becommet 
ſurable to the Rational expoſed AB : LetE D be divides in rwo equal parts 
in F : Foraſmuch thenas A E is more in power then E D, by the ſquarcof 
line commenfurable in lenvth thereto : if there be applyed at A Ga Re-| 
angle equal toa quarter of the ſquare of E D; thar is to ſay,tothe {quare 
of EF,conteined under A G and GE:and wanting by a {quare figure * 
divide the ſame in parts commenſurable in lengch : Therefore AG = 


PROP. 55. 


— 
E 
| 


M 


B 


= 


"| 


—— 


15a Binomial :I ſay alſo thar it is the ſixth, 
| 


Demonſiratlo:FOr it ſhall be demonſtrareq! 
as in the 51 Propoſition, 


| 


| 
| 
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GE are commenſurable inlengrth to one another : Now let there be drawn 
GH, E I, and FK, paxallelto ABandDC, and Þlerthe ſquare LM be 
[co the Parallelogram AH , and the ſquare M N equal tothe Paralle- 
ram G1 , and let thoſe ſquares be joyned rogether in the point M, in jfuch 
fortas M O and M Þ may make one right line OP: Therefore QMR ſhall 
alſo make a right lineQ R, as © appeares: and having finiſhed the Re- 
tangieLN, OM and MP, being equal ro Q M and MR; (becauſe of 
the 1quares L Mand MN : ) and therefore the whole O P, to. the whole 
QR, and OP 4 being alfo equal; as welltoSNasroLT, andQRrto L$ 
1nd T N, the Reftangle LN ſhall be equilateral, and therefore a ſquare. 
But theRe&angle under A G and GE; being made cqual to the ſquare of 
EF, as *AGto EF: foEF istoGE , and fthereforeas AHtoEK, (o 
EKroGI: Therefore E K isa mean proportional between AH andG TI; 
thatis ro ſay, berween their equal ſquares LM and MN : ButT Mis a mean 
proportional berween L M and MN : Therefore TM is equal to EK: 
Therefore M $ beingequaltoTM, and 8 F C equaltoEK, MS ſhall be 
alſoequal to F C , wherefore the whole ſquare LN ſhall be equal to the 
whole Rectangle A C : Therefore the whole O P is equal in power to the 
Superficies A C conteined under the Rational ABand A D the firit Bino- 
mial: I ſay, that O P is irrational, called a Binomial : For ſeeing that AG 
and G E are (hewn to be commenſurable in length, the whole A E ſhall be 
commenſurable in length to each of them : But A E (being the greateſt 
nmeot A D che firſt Binomial,) is commenſurable in length to che Ratio- 
zlAB; Therefore A G and G E are commenſ(urable in length tothe ſame 
AB, hasappeares , therefore A B being Rational, AG and G E ſhallbe 
Rational : Therefore i che ReAtangles AH and GI conteined under the Ra- 
:mnal commenſurable in length , are Rationals, as alſo their equal ſquares 


LMand MN : and therefore O M and M P ſhall be Rational. 


| And. A E being incommenſurable in length OED, and A G is 


hewn commenſurable in length o AE, and E F commenſurable in 
kth co E D , being half thereof, A'G and EF ſhall be commenſurable 
inlengrh ro one another: Wherefore A H and EE K being in the ſame rate 
$AGandEF , thar *isto ſay, their equals L Mand MT are incommen- 
ſurable : Therefore O M and M P are incommenſurable in length, (! having 
the ſame reaſonas LMtoMT:) burOM and MP are ſhewn rationals , 
commenſurable in power onely : Wt crefoxe the whole O P equal in power 
tothe Superficies A C is irrational called a Binomial : Therefore, It a Super- 
ficies, &c, VVhich was to be demonſtrated, 


PROP. 56. THEOR, 38. 

If a Superficies A C ve conteined under a rational line A B, 
au a ſecond Binomial line AD, the right line equal in power 
10 the ſad Superfictes 1s wrratinal , and 1s called a firſt 


Bimedial line. 
Demo;ſtration FOrletAE be the greater name of AD ; therefore AE and | 


ED, arerational,, commenſurable in power onely , accor- 


and | dingto the Definition; and AE is more in powerthen E D, by the ſquare 


| eee 


[5 4+ 2, 


Cc) SE) I2, 
& 14+ 1, 


d) 34+- I; 


©) 17.6, 
f) 1.6- 


9) 43.1, 
36.1. 


16. 10, 


h) 12, 10, 


l ) 20,10. 
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'Refangles LM andMT are incommenſurable , and h therefore OM and 


| 


| 


| called the firſt Bimedial : Therefore if a Supetficies, &c, - Which was to | 
| be demonſtrated. 


| ſecond Bumeaial. 
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of a line commenſurable in length thereto; and E D ſhall be comm-nſur, | 
ble in lengeh to the Rational expoſed A B, LerE D be divided in two equal 
parts in F ,, and having done the reſt as in the precedent , it ſhall be demoy. 


| ſtrated (as in thar Propoirion,) char O P is equal in power to the Superficie | 
| conteined under A B Rational; and A'D a ſecond Binomial: I lay, thatgp | 
is irrational, andis called a firſt Btmedial. | 


For A Ebcing incommenſurable in lengriv to E D , the leffer name | 


' AD a ſecond Binomial , commenſurable in length ro AB rational, a ax 
)and A Bare incommenſurable in lenzth , and AG and GE beinz (hey 
| b commenſurable in lengch, © the whole AE ſhall be commenſurablein 


length to eachof them ; Wherefore AE che greateſt name of AD beige 
ra:ional, A G and GE hall be alſo rational : Thercfore ſeeing that as well 
AG as GE, is commenſurable in length ro A E ; bur AE incommenſurg. | 
ble in length to A B rational ; 4 both AG and GE are incommenſurahble 
in fengriito the ſame AB: Therefore as well AB and AGas A BandGE| 
are rational, commenſurable1 onely : Therefore © the ReQtangles | 


 AHand GI, or their equalſquares LM and MN are mcdials: and there. | 


forcOM and MP medials: But AG and GE being commenturable in | 
lenzth, f AHand GI being in the ſame rate, and therefore their equal | 
ſquares LM and MN thall be commenſurable : Theretorc O M andMP | 
are commenſurable ar leaſt in power. 

And ſeeing that AE and E Dare incommenſurable in length, andA G- 
is (hewn commenſurable in lengeh toAE: and EF is commen(urable in | 
length toE D , being the halte thereof, A G and E F ſhall be incommenſy. 
rable in length: Therefore A Hand E K having the ſame rate, s their equal 


M P arc incommenturable in length, having the ſame rate, therefore OM 
and MP being ſhewn medials, and commenſurable , they ſhall be medial, 
commenlurable in power onely. 

Laſtly, E D the lcaſt name being commenſurable in length to AB; that 
is to ſay* roEI: butEF isalſo commenſurablein length roE D, iEland 
and E F ſhall be commenſurable in length; wherefore E I being rational, 
E Fſhall be alſo rational: Therefore & E K is a rational Re&angle: But 
M T contcined under O M and M P, is cqual toE K, therefore M Tis 
tional. Therefore OM and MP are medials , commenſarable in power 
onely , conteining a Rectangle rational; and ſo | OP js irrational , and is 


— — 


—O— 


PROP. 57. THEOR. 3g. 


CCC 


j 


| 
| 
| 


g =. __ If {/ Superfics AC 
| w_ GED beconteined under a Ra 
-/ Bw tional line AB, and 0 
A third Binonal time AD, 
a HI K the r1obt line equal 11 

on —_— Wo.” 'S O 2 ; 
power to the ſaud Superficies A C, 151rrational , and ts called 
Demdi- 
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| |Redtangle A Tunder them rational : which being equal ro the Compound | 
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Demoxfirat107FOr let AE bethegreateſt name of A D ; therefore AE and 
7 E D ſhall be rational, commentfurable in power onely ; ac- 
cording to the Definition z and AE ſhall be more in power then E 

the ſquare of a line commenſurable in lengrh chereto., and neither AE nor 
ED (hall be commenſurable in length co the rational expoſed AB. 

Ler ED be divided in two equal parts in F, and dothe reſt as is ſhewnin 
the 55 Propoſition , it- ſhall be demonſtrated (as there,) that O P is equal 
inpower co the Superficies A C;, and as inthe precedent Propoſition 56, 
hacrO Mand M P are medials, commenſurable in power onely : Seeing 
that AE is propoſed incommenſurable in length to AB rational , as the 
ſame AE was there 1incommenſurable in length to AB, butEDandEF 
being commenſurable in length > and E D incommenſurable in length ro 
therational A B that is toſay EI: 2 E F ſhall be alſo incommenſurablein 
lengthroEI, butE F andElI are rationals, EF being the halfe of E D 
rational ; and E I equal to the rational A B: Therefore E F and EI arera- 
tonal, commenſurable in power anely, therefore Þ E K is a medig] : 
Therefore M T his equalis alſo medial , eonteined under O M and M P me- 
|dials: Therefore O M and M P 'bein7 medials, commenſurable in power 
onely, conteining a Superficies medial, < O P ſhall be irrational, and rs cal- 
da ſecond Bimedial: Therefore, &c, Which was to be demonſtrated. 


—_ i Inn 


—— 


PROP: 58. THEOR. 40. 


If p Superficies A C: 


f—— pn—_” FP, Ut conterncd under a Ra- 
G—— trnal hne A B , and 1 
| = fourth Binomial line AD, 
EET HTK a right line equal mM 


power to the Superficies AC , ts irrational , and is called a 
Mapr line. 


Demorſtration Or let AE be the greateſt nameof AD: Therefore AE 
and E D ſhall be rational, commenſurable in power onely, 
according o the Definition, and AE ſhall be more in power thenE D; b 
the fquare of a line incommen(ſurable in length thereto, and A E ſhall be 
commenſurable in length ro A B:For having divided i D in rwo equal parts 
nF; Let the reſt be done as by the 55 Propoſition : Therefore a AG and 
GE hallbe incommenſurable in length : Now we ſhall ſhew (as there,)that 
OPisequal in power to the Superficies AC : I fay, that OP is irrational, 
alled Major : For A G and G E being incommenſurable in length: » A H 
and GI having the ſame rate, are incommenſerable in length, and there- 
bre their equal ſquares L M and MN incommenfurable : Wherefore OM 
andM P are incommenſurable in power : But AE the greateſt name being 


b) 22.10. 


C) 22s 2. 


a) Ig9.T10, 


b) 10, 19, 


commenſurable in length to A Brational , ſhallbe alſo ratzonal : © anJ the 


of 
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C) 20,10, 
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of the ſquares L M-and MN), the ſame Compound of LM and MN i; 
| Rarional. MW” 
And foraſmnch as E D the leaſt name, is incommentſurable in lengthy 
the Rational AB; E Fits halfe , ſhallbe alſo incommenſurable inlengthy 
| AB: andE F is rational, being commenſurable to E D rational: There. |. 
d) 22.10, | foreEFandA PB are rational commenſurable in power onely ; 4 Wherefore | Ml 
| | E K conteined under them , and therefore M T his equal, conteined under | 
'OMand M P; isa medial ; wherefore O P and MP being incommenſurahle a 
' in power; and making the Compound of their ſquares LM and MN rati. 


| onal, and'the Re&angle MT under the ſame medial, the whole < O P ſhall 
ec) 40. 10 | be irrational, and 1s called Major : Therefore, &c. Which was to he 
| demonſtrated. | | 
| PROP. 59. THEOR, 4t. 
| r RK N | | If a Super fuces AC 
EI AFIRE |, U contend wider a Ri 
0 —1 | || voallne AB, andafi 
| : } JF ST | 
| WB Binomial line , the night 
| ls 4. HI K  Uneequal m poter to the 


ſaid Superficies A C15 irrational, and is called a line equal m 


power to a rational anda mearal-Superficies. 
DemouſtratiosF;Or let AE be the greateſt name-of A D : Thertfore bythe 


Definition AE and E D, are rational , commenſurablein 
power onely, and A, E is more in power then E D , bythe ſquare of a line 
incommenſurable thereto in length, and E D is commenſurable in length 
to AB the rational expoſed: LeatE Dbe divided in two cqual pattsatF, 
a)19-16, | and letitbedoneas inthe 55 Propofition : Therefore 2 AG and G Eſhall 
be incommenſurable in length , and we ſhall ſhew (as there) that O Ps 
| | equal in power to the Superficies A C : I ſay, tharOP is irrational, and 
{is called a line equal in power to a Rational and a Medial : For as inthe pre- 
| cedent Propoſition, O M and MP ſhall be incommenſurable in power, 
'and AE the greateſt name being rational, and incommenſurable in lenget 
'rothe rational AB : A Eand A Bſhall betational , commenſurable in pow- 
b)22.10, {cronely; b wherefore the ReQangle AI under them is medial: But 
is equal to the Compound of the ſquares L M andMN ; therefore the 
ſame Compound ſhall be medial. 

Again, ED being propoſed rational , commenſurable in length to the 
rational A B, being the leaſt name of AD a fifth Binomia!, E F the halte 
| of E D ſhall beallo commen(ſurable in length to A B, and rational: there 
Cc) 20.10 | fore © E K conteined under El and E F rationals, commenſurable inlengr» 
and therefore his equal ReCtangle M T under O M and MP 15 rational 
therefore O M and M P being incommenſurable in length , and making pe 
Compound of their ſquares L M and M N medial : but the ReGang'* | W|Refta 
d)4o, 10+ | M T-undcr them rational ; the 4 who!& O P ſhall be irrational, and 15 cal- | the Re 
led a line equal in power to a Rational, and a medial : Therefore, If SU | Was the 
perficies, &c. VVhichwas to be demonſtrated, PROP, 


& 
wo dhe th. nd. AA as . x LES 
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B PROP. 60. THE OR: 42. 
If aSuperficies A C be contemed under "rational line A B, 

* | Mud « fox1b Binomial lime AD, the right "line equal in power 

y the ſame Superfictes A C,' 18 irrational , and 1s called a tine 

pal power to two medals. 

&| Momwfratio-FOr let AE be the greateſt name: Therefore A E and E D 


| are rationals, commenſurable in power onely , according to 
theDefinition , and A E ſhall be more in power then E D, by the ſquare of 
tlinewhich ſhall be incommenſurable thereto in length , and neither the 
meor the other of them AE and ED ſhall be commenſurable in length tothe | 
Rational AB : Having done as in the precedent Propoſition , AG * and GE | a)1 9.10. 
4 | Wall be incommenſurable in length , and it ſhall be ſhewn as in the 58 
Propoſition , that O P is equal in power tothe Superficies AC, and that 
'OMand M P are incommenſurable in power. 
I Again, as in the precedent Propoſition, the Compound of the ſquares 
LMand M N ſhall be medial; but as in the 58 Propoſition , MT under 
| YOMandM P ſhallbe alſo medial : And foraſmuch as of AE and EF, the 
4 


«eAEis incommenſurable in lenzth toE D, and the other E F is com- 
nenſurable roED; b A E andE F ſhall be incommenſurable inlength ; | b): 2.10, 
5 | WI fierefore © A Iand E Kare incommenſurable;having 4 the ſame rate as AE | c) 10.10, 
adE F, wherefore the Compound of the - Thar and MN, equal | 9) 1-6. 

Al, and M T equaltoE K, are incommenſurable : Therefore OM and 

MPbeing commenſurable in power , and making the Compound of their 
\qres LM and M N medial, and M T the Rectangle under them medial, 
adncommenſurable ro the Compound of their ſquares, the <whole O Þ £)42. 10. 
(hall be Irrational, and is called a line equal in power to two Medials : 
Therefore, If, &c, VVhich was to be kemnatrend 
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PROP. 63. THEOR. 43. 
EN "HE The Square of a Bins- 
Pl D. mal lime AB, applyed 
of unto a Rational lne DE, 
B Il. makes the breadthD G, a 
LT T HI K firſt Binonual, 


» | Wl /Pemorfiration FOrto D E Rational let there be applyed DH , equal to the 

ſquare of A C : and to HI let therebe applyed I K, equal 
tothe ſquare of "I? Therefore the reſt L F ſhall be equal ro twice the 
Reftangleunder ACandCB, ® the ſquares of AC and C B, and twice | a), 2; 
the Reftangle under A C and C B ; being equal to the ſquare of A B, even 
& the ReQtangle D F is equal to the fame ſquare of AB, by the Con- 
liruRtion. Rr Let | 
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k1):2. 10. 


) C.24-10, 
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g) 13-10, 


h) 37.19. 


| 1) 17.7- 


(E) IO, 10. 


I 1.6, 


mJ)18, 10, 
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Let L G be divided in two equal parts atM, and let M N be drawn, 
ralle]ro LK and GF, both 'the' oneand the other ReQangles Ly bn 
MF, ſhall be equal ro the ReQangle under A Cand CB: AndbAGyy 
C Bbein Rationals,commenſurable in power onely, the whole A Bbej , 
Piatefite ſquares of AC & CB ſhall be rational,8 theretore co | 
rable,'< and their compqunds'being\conmenſarableto each of them, theſaid 
compound ſhall be allo rarional,zto which DK being equal;by the coſtrugia 
DK thall be a-rational:8 ſ{ecing that rhe ſame DK is applyed tothe rationa! 
ic ſhall make the breadtt-D L rational, & commenſurable in length wDE 

Again, ſecing that AC and CB are rationals commenſurable in poye! 
onely ; the 4 Reftaugle under them (hall be medial , and therefore gy: 
the Reaanile under A C and C B, commenſurable thereto, thar is tolay, 
LE « ſhallbe medial; therefore L F applyed to L K Rational, f makesthe 
breadth LG rational , incommenſyrabe in length to LK, that is to lay,to 
DE: butD Lis ſhewn commenſurable in lengthco DE ; thereforegH, 
and L G ate incommenſurable in len2rth : Therefore rhey are rational, com. 
menſurablec ih power onely ; and i cherefore D G is a Binomial , or ofty 
names : [ ſay tharit isthe firſt, 

For the Reangle under A C and CB, being a mean proportional 
between the ſquares of AC andCB, LN ſhall bealſoa mean propartio- 
nal berween DH andIK; therefore DI, LM, andI L having the ſame 
Tate as D H, LN, I K,and L M,ſhall be alſo mean proportionals between D1 
and IL: i Therefore che ReCtangle under D Land 1 L ſhall be equal tothe 
ſquare of LM, and the ſquares of AC and C B being commenſurable, 
(ſeeing that AC and C Bare propoſed commenſutrable in power,) DH 
and I Kequal to them, ſhall be commenſurable : Therefore k DI and[ L 
having the ſame rate, ſhall be commenſurable in length. 

But ſeeing that D K is greater then L F,the ſquares of A C and CBbeing 
greater then twice the Rectangle under ACand C B, D L ſhall begreaer 
thenLG: (!1DL andLG having the ſame rateas DKand L F,) there- 
fore ſecing that D L is greater then L G, andatD L is applyed theRegan- 
gle under DI andIL, equal co the ſquare of LM; that is toay , toa 
quarter of thig ſquare of L G, the leſſer wanting a ſquare figure, (for the 
ReRangle under D I and I Lis ſhewn cqual to the ſquare of LM,)andD Lis 
divided atIl, in DIandIL, commenſurable in length , as hath been de- 
monſtrated : Therefore m D L the greateſt, ſhall be more in power then 
L G the leſſer , by the ſquare of a line commenſurable in length thereto; 
wherefore DG being ſhewnto be a Binomial,and that DE rhe grfateſt 
is more in power then the leſſer L G 5;by the ſquare of a lirj& which is co 
menſurable in length thereto , andrhigt the ſame D L the greateſt, bong 
menſurable in length tothe Rational propoſed D E, by the De D. 
ſhall be firſt Binomial: Therefore, &t, Which was to be demonſtrated. 

| | 


= — 
PROP. 62. THE OR. a4. 


. The ſquare of a firſt Bimedial line A B, appled 10 aR4 
tonal line DE, makes the breadth D C a ſecond Binomial tne. 


, 


Demonſtration [. Et there be done as in the precedent Propoſition z inſuch 
| 


ſortas that D HandI K may again be equal tothe qu 
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[the ſquares of ACand C B, and therefore their equal ReQangles 1) H and 
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of A Cand CB,and LNand M F,cqualcach of them to the Re&angle under 
'A Cand C B,foraſmuchas A C and C B compounding A B a firſt Bimedia!, 
area medials,commenſurable in power onely;conteining a rationa Reftangle: 


[Kare commenſurable and medials ; and Þ therefore the whole D K being 
commenſurable to each of them, D H and IK cſhall be alſo medial, rhe 
which beingapplyed to the Rational DE , 4its b:eadth D L ſhall be Ra- 
jional, incommenſurable in length ro D E. 

Acain, the Rectangle under A C and CB being Rational, the double 
thereof , ro wit, L F (hall be alſo Rational] , which being applyed ro the ra- 
[tional LK © its Jarirude L G ſhall be rational , commenſurable in length to 
LK , thatistoſay, woDE; therefore ſeeing that L G is commenſurable 
inlenzth ro DE, and D L incommen{urable in length roDE, fDLand 
[LG ſhall be incommenſurable in length . and being ſhewn rational, rhey 
ſhall be rational, commen(ſurable in power onely ; and 8 therefore the whole 
DGisa Binumial, and as in the precedent we thall ſhew that D L is the 
oreateſt name , and is more in power then the leaſt L G; by the ſquare of 
{aline commenſvrable thereto in length, and the leaſt name LG being 
ſhewn commenſurable in length to the rational expoled DE, according to 
the Definition , D G ſhall be ſecond of two names, or a ſecond Binomial : 
Therefore, &c, VVhich was to be demonſtrated. 


O—— 


PROP. 63, THEOR. 45. 


The Square. of a ſe- 
cond Bimedial line A B, 
——JUE Pp applyed to a Ratiunal line 

DE, makes the breadth 
Ic DG, 4 third Binomial 

lie. 


Demonſration FJ Or having made the Conſtruction, as in the 61 Propoſition; 

Foraſmuch as ACandCB, making the whole A B a ſe- 
cond Bimedial, * are medials,commenſurable in power onely z conteining a 
medial; the ſquares cf ACandCB; and therefore their equal ReQan- 
dls DH and 1 K, are commenſurable, and medials : Wherefore the whole 
DKbeing commenſurabie ro each of them, Þ ſhall be alſo medial, and be- 
\Ngapplyed ro the Rational DE ; < ſhall make the breadth LD rational, 
commenſurable in length to D E. 

Again, the Reftangle under A C and CB being medial, the double 
vereof, ro wit LF, ſhall be alſo medial: which being applyed to the Ra- 
tonal LK, 4 theother fide or breadth L G ſhall be Rational , commenſu- 
table in length to LK; thar is co ſay, to DE ; and ſceing that A C is incom- 
menſurable in length toCB, andas AC toCB, fo the {quare of AC to 
heRefangle under AC and C B: © the ſquare of AC isalſo incommen- 
lurable to the Rectangle under ACand CB, fBur the Compound of rhe 
lQuares of AC andC B » is commenſurable to the ſquare of AC 
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ſquares being commenſurable , deſcribed of the lines pro ſed comma. 
ſurable in power;) and twice the Re&tangle under A C and C Big comme. 
ſurable ro the ReQtangle under AC and C B, being double thereto: There. 
fore the Compound of the ſquares of A C and CB, thar is to ſay, theRe. 
angle D K is commenſurable to twice the Retangle under A C andCg. 
chatis to ſay, to the Reftangle LF ; therefore DL and LG having the ſame 
rareas DKandLF, 8 are incommenſurabre in length : Burthey are ſhewn 
rationals; Therefore D L and L Gare rationals , commenſurable in 
onely : Therefore h the whole D G is a Binomial, andasin the 61 Propof. 
tion, we ſhall ſhew, that D Lis che greateſt name, and is more in poyer 
then L G the leſfer, by the ſquare of a line which ſhall be incommentzgy 
thereto in length , and neither che one nor the other , D L nor LG, bej 
ſhewn not to be commenſurable in length to the Rational propoſed, by the 
Definition, D G ſhall be a third Binomial: Therefore, &c. Which way 
be demonſtrated. | x 


PROP. 64 THEOR. 46. 


The Square of a Major lneAB, applyed to a Ratima hy 
DE, makes the breadth D G a fourth Binomnual line. 


Demonſtration | 7% let the Conſtruction be made as in the 6 x Propoſition: 
Foraſmuch as AC and C B, making the Major A B, *are 
incommenſurable in power, and do make the Compound of their ſquares 
rational , andthe ReQangle under them medial : D K equal to theCam- 
ponnd of thoſe ſquares , ſhall be alſo rational : But L F rhe doubleof the 
Re&angle under AC and C B medial: Foraſmuch then as DK is ap- 
plyed to the Rational DE : ÞD L ſhall be rational, commenfurable in 
lengthroD E, in like manner, L F medial being applycd to the Rational 
L K, <L Gihallberational, incommenſurable in length to L K; thatis to 
ſay,to DE : Therefore ſeeing that D L is commenſurable in length toD E, 
and LG incommenſurable : DL and LG ſhall be incommenſutable in 
tength : but they are ſhewn Rational: Therefore D L and L Gare ratio- 
nal, commenſurable in power onely z therefore 4 DG is a Binomial. 
Now, as is ſhewn in the 62 Propoſition , the ReQangle under DlandI1L 
is equal to the Square of L M: but foraſmuch as the ſquares of AC 
and C B are incommenſurable, (AC and C B'being incommenſurable in 
ower,) their equal ReQangles DH andIK, ſhall be alſo incommenſura- 
ble z and © therefore D I and I L being in the ſame reaſon , are in- 
commenſurable in length :- But as is ſhewn in the 61 Propoſition , D L 
is greater then LG , andto DL there hath been applyed a Rectangle 
conteined under DIandIL, equal to the ſquare of L M : that is tolay , to 
rhe quarter part of the ſquare of LG ,wanting a ſquare figure,which divideth 
DL atl, in parts incommenſurable in length ; f D L ſhall be more in pow- 
er then L G , by the ſquare of a line which is incommenſurable thereto n 
length: Wherefore D L (the greateſt-name of D Ga Binomial,) being 
ſhewn commenſurable in length to DE the rational propoſed : D Gby the 
Definition, ſhall be a fourth Binomial : Therefore, &c. Which was tobe 
demonſtrated, 
PR OP. 
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PROP. 65. THEOR, 47. 


N _ The Square of a line 
| FIRE |fr, AB, 7gual in pony to a 


meaial CB, applyed to 4 


the breadth DG, a fifth Brnomnual tine. 


| Demonſtration FOraſmuch as ACandCB, which make A B equal in pow- 
| : er to a rational and 4 medial, are incommenſurablein pow: 
er, making the Compound of their ſquares medial , and cheReQangle un- 
derchem rational , D K equal to the Compound of the {quarcs of AC and 
CB, ſhallbe medial : and LN cqual to the Retangle under A C and C B: 
and therefore the double thereof rowit L F , ſhall be rational: Therefore 
DKa medial, applyed to DE a rational, makes 2 D L the breadth rational, 
acommenſurable in length ro DE rational : but LF rational applyed to 
[theRarional L K , makes the breadth L G rational , commenſurable in 
{ogrhco LK, char isto ſay, ro DE. : 

Foraſmuch © then as L G is commenſurable in length to DE rational, 
ndD L incommenſurable in length, D L and L G ſhall be incommenfy- 
nblein length 3 wherefore DL and L G are rational , commenſurable in 
poyer onely ; and therefore 4 D G is a Binomial. 

Now we thall ſhew as in the 61 Propoſition , that the ReRangle under 
DIandI L is equal tothe ſquare of LM: and as in the precedent, DL is 
thegrea:eſt name , and is more in power then L G , by the ſquare of a line 
which ſnall be incommenſurable in lengreh thereto z wherefore the leaſt 
name L G being ſhewn commenſurable in length to the rational expoſed 
DE, by the Definition , D G ſhall be a fifrh Binomial: Therefore, &c. 
Which was to be demonſtrated. 


Qt 
»— 


PROP. 66- THE OR. 48. 


The ſquare of a hne A B, equal m power to to medrals, ap- 
Phed to a Rational line DE, makes the breadth D G, a ſixth 
Bnnual. 

Demonſtration FIOr having made the ConſtruQtion- as in the 61 Propoſition : 
Foraſmuchas ACandC B, making A B equal in power to 
Wwomedials, are incommenſurable in power , and make the Compound 
of their quates medial, and the Reangle under them miedial,and incom- 


mMenſurable to the Compound of their ſquares : as well D K equal to the 
lame Compound, as LF equal to twice the _—_ under A C and 


oO FT | Ratunal A C , and a 


Fr yr "RI E 'C Rational lne DE, makes | 


41.10, 


425 Io, 


— . 


CB, is medial: and D K and L F medisls, being applyed to the _— 
wg 


a) 12,6, 
| b) 19+ 5. 


C)10. 10. 
d)37-10, 


£)19. 10. 


f )37. 10. 


— 
Cr rn > on rene 


| tional , And D F being alſo commenſurable inlength ro A C : Wher 
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PR_—_ 


incommenſurable to the Rectangle under AC and CB, and twice the 
Re&angle under AC and C B, is commenſurable to the ſame ReQargi, 


And we ſhall demonſtrate as in the precedent, that D L is the greaeg 
name, and more in power then L G, by the ſquare of a line which ISin- 
commenſurable ln length thereto ; and being ſhewn thar neither BL nor! 
LG is commenſurable in length ro DE the rational expoſed,by the Definiti 


on, D G ſhall be a fixth Binomial : Theretore, &c, Which was tobede. 
monſtrated. 


PROP. 67. THEOR. 4g. 


The line DE commenſurable in 
c , length to the line of two names AR, 
or Bmonual , 1s alſo a le of tgy 


names, and of the ſame ordr, 


Demoyſtration F;Or as the whole AB is to the whole DE ; ſo thepartcut 
off A C, to the part cut off D F, therefore dthereſt CY 
ſhall be rothereſt FE, as the whole AB to the whole D E: Andforal- 
muchas DE is propoſed commenſurable in length to AB, © DFhall be 
alſo commenſurable in length to AC, and FE to CB: Butd4 ACandCB 
names of A B Binomial, are rational; therefore D F and F E are allo 
| rational, 
Again, ſeeing thatas ACisto DF, ſoCBtoFE , andalternately as 


| 
'ACtoCB, ſo DFtroFE: but ACandC Bare commenſurable in pow: 
 eronely : therefore* D F andF E are alſo commenſurable in power onely: 
| Therefore D F and FE arerational, commenturable in power onely z and 
f therefore D E isa Binomial : Ifſay, that D E is alſoof the ſame order as 
AB, for AC is more in power then CB, by the ſquare of a line which 
is commenſurable or incommenſurable thereto; and it A C be more in 
power than C B, by the ſquare of a line that may be commenſurablein 
length thereto; 8 D F ſhall be more in power than E F, by the {quare ofa 
line which ſhall be commenſurable in length thereto. . 
- Andif AC be commenſurable in length to the Rational expoſed, 10 
ſuch ſort as A B may bea firſt Binomial, » D F ſhall be alſo commen(t- 
rable in length to the lamerational , both the one and the other, owes 
e 


D E according tothe Definition, is a firſt Binomial z that is to ſay of. the 
ſame order, ; 
But if C Bbe commenſurable in length to the Rational expoſed: in ſuch 


ſort 


woo 


SEE ST 


STS 


—_— 


— 


| Arain, A C being ro DFasCBroFE; alternately, asAC isto C B, 
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fort as A Bis a fecond Binomial : In hike manner , FE ſhall be commenſu- 
rablein length to che Rational expoſed; wherefore DE by the Definition, 
isa ſecond Binomial. 
Laſtly, if neither A C nor A Bbe commenſurable in length to the rati- 
onal expoſed : in ſuch fort, as AB may be a third Binomial ; neither the 
ome nor theother D F nor F E, is commenſurable in length to the Rational 
expoſed : Therefore D E by rhe Definition, is a third Binomial. 
urif A © be more in power then C B, by the ſquare of a line which ſhall 

be incommenſurable thereto in lengrh, DF ſhall be more in power than 


fore we (hall ſhew (as before,) thar D E is a fourth, fifth, or (ixth Binomial, 
according aS AB is a fourth, fifth , or {ixch Binomial : Thercfore, &c. 
Which was to be demonſtrated, | 


uh. 


O—_ __——_ —— — —_—_ 


PROP. 68. THEOR. 50. 


 —— 


The 11ght line D E commenſ#- 

LS rable to a Bimedial line AB , the 

PF ws Jame us alſo Bimeaial, and of the 
ſame order. 


DrmosfirationF{ Or as 3 the whole AB isto the whole DE, ſothe part cut 

off AC, totheparr cur off DF: Therefore >rhe reſt C B 

fhallbe to the reſt F E, as the whole A Bro the whole DE; wherefore D E 

an; propoſed commenſurable in length to AB, D F © ſhallbe commen- 

lein lengthro AC, andFEroCB: BurACandCB are medials ; 
therefore 4 D F and F E commenſurable unte rhem, are alſo medials. 


Dp— 


DFſhallbetoF E: bur < AC and C Bare commenſurable in power one- 
: Therefore fD F and F E ſhallbe alſo commenſyrable in power onely : 
and being ſhewn medials, the ſame D F and F E ſha] be medials, commen- 
ſurable in power onely : wherefore s D E ſhall be a Bimedial, 
| ay, that it is of the ſame order as A B: for ſeeing that as AC to CB, 
fois DFtoFE: butasACtoC B, ſothe ſquare of ACrotheReRangle 
underACandCB, and as DF to FE, fotheſquareof DF to the Re&an- 
-_— DFand FE, as the ſquare of A C ſhall be to the ReQangle un- 
er AC and C B: ſothe ſquare of DF ſhall be to the ReAangle under 
DEandEF: and alternately, asthe ſquare of A C tothe ſquare of DF: 
lothe Re&angle under ACand CB, tothe ReQangle under D F and FE: 
butthe ſquare of A C is commenſurable to the ſquare of DF: AC and 
Fbeing ſhewn commenſurable in length : Þ Therefore the ReQangleun- 
derAC and CB ſhall be commen{urible to the ReQangle under D F and 
FE: Wherefore if the Re&angle under A C and C Bbe rational; in ſuch 
Jort as A B may be a firſt Bimedial : the ReQangle under D Fand FE, 
commenſurable thereto, ſhall be alſo rational ; and i cherFore D E ſhallbe 
aſt Bimedia), 
Bur if the ReQangle under AC and CB were medial; in ſuch ſort as 


F E, by the ſquare of a line incommenſurable in length therero : where- | 


zre 


; 


— — 


2) 12.6, 
b)19.5, 


Cc) 19.10, 
d) 24.10. 


©) 3$. 10, 
f) 10.10. 


8 were a ſecond Bimedial, the ReQatgle under DF and F E, commen- 
{urable 


RR 


—Y 


8g) 39.10, 


H—_——_— 


312 


k)39-10, 


a)10-10, 


þ) 22.6. 


— 


| of the ſquares of D Fon-' | E ; burthe compound of the ſquares of 4AC 
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{arable cherero; ſhould k be alſo medial: ThereforeD E ſhould be a ſecong 
| Bimedial : Therefore, &c. Which was to be demonſtrated, 


PROP. 6g. THEOR, 51, 
s _— The right line D E commenſurabl; 
p- 1004 Major line A'B , 18 alſo' a Majur 
D —  _—_— 


line. 


Demoſtrationg Ext there be done as before , in ſuch ſort as AC and Cp 

Lay bear the ſame raretro DFandFE, as the wholeAB! 
to thewhole DE : Foraſmuch then as A B and DE are commenſurable 
cither in length and power , or in poweralone , as well * ACandDF, a 
as C Band F E ſhall be commenlurabic after the ſame manner, 

Again, foraſmuchas A Ciswo D Fzas C Bisto FE, and alternately, as 
ACtroCB,ioDFioFE : as drhe ſquare of AC ſhall be to the ſquareof 
CB, fotheſquare of D Frothe ſquareof EF: And in compounding, as 
the Compound of rhe ſquares of AC and CB, to the {quareof CB, { 
the Compound of the ſquares of DF and FE , to the ſquare of EF; 
and by converſion of reaſon , as the ſquare.of C B to the Compound 
of the ſquares of 4 © aud C B, fothe ſquareof FE to the compound of 
the ſquares oft DFandF =; and alternately, as the ſquare of CB tothe 
{quare.of FE, fo tie compound of the ſquares of AC and CB to the 
compound of the iquarcs vi D F and FE : but the ſquare of CB iscom- 
menſurable to tne jquare cf FE: C Band FE, being ſhewn commenſu- 
rable, be it in length: and power, or in power onely : Therefore c the com- 
pound of the ſquares ot 4 { and CB, is commenſurable tothe compound 


and C Bis Rationa' : ſretngthac AC and C B compound the Major AB: 
therefore the compouid of ri1e ſquares of D Fand FE is alſo Rational, 

Againſecing thatas Ai. is toCB ſoDFroF E; but as AC to CByothe 
{ſquare of AC ro the recangie under AC and C B, and as D F to FE, lothe 
ſquare of DF cotFe rectan. lc under D F and F Ezas the ſquare of AC ſhall 
| be to the Reftangle under A Cand C B, ſo the ſquare of D F ſhall betothe 

retangleunder DF & F tE;and alternately,as the ſquareof AC tothe ſquare 
of DE;{o the re&angle under AC &CB,to the ReQangle under D F und FE. 

Bur the ſquare of A C is commenſurable to the ſquare of DF, ACand 

D F being ſhewn commenſurable either in length and power, orin power 
alone; therefore © the Rectangle under AC andC B, is alſo commenſura- 
ble ro the ReQangle under D F and F E: but fthe Rectangle under AG 
and C B is medial; theretore the Reftangle under D F and FE, commen- 
ſurable thereto, is alſo-medial : But AC beingroC B as D FroFE; and| 
8 ACandCB, areincommenturable in power , (compounding the Mayt 
AB,) DF and FE ſhall be ailo incommenſurable in power : There!ore 
DF and FE beingincommenſurable in power , and making the compo 
|.of their ſquares Rational, and the Reangle under them Medial, asÞa 
been ſhewn : h the whole D E ſhall bea Major line : Therefore,8&c, Which 
was to be demonſirated, 
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PROP. 906, THEOR. 52, 


C x | 
— OLIIEN Wi; the line AB, equal it power to a 
” it R atunal and a Medial, is alſo a 


— 1 


md 4 Mealat. 


Mmonſt7ati0-J-Or having made the ſame Conſtruction as before, we ſhall 
{hew as in the precedent, that the compound of the ſquares 
FA Cand C Bis commenſurable to rhe compound of the ſquares of D F 
1nd F E: but the compound of the ſquares of AC and CB is a Medial ; 
keins that A C and C B do compound A B equal in power to 4 Rational and 
i Medial ; therefore the compound of the {quares of D Fand FE, com- 
menſurable thereto, is Medial. 
| Inlike manner) as in the precedent Propoſition , the ReQangle under 
\Cand C B, which 2 is rational, ſhall be commenſurable ro the Reftan- 
gle under D F and FE; and therefore the Rectangle under DFandF E 
ſhall be Rational, : ? 
| Laſtly, as inthe precedent Propoſition, D F and F E ſhall be incothmen- 
krablein power ; therefore D F and FE being incommenſurable in power, 
ad making che compound of their ſquares Medial , and the Reangleun- 
ir them Rational , as is ſhewn, ®che whole D E ſhall be a line equal in 
power to a Ratioral and a Medial: Therefore, &c. Which was to be 


The line DE commenſarable ty 


line equal in power to a Ratunal 


| 


a)41.10, 
9. d. 


b) 41.10, 


&monſ{trared. 


— 


PROP. ox, IHEOR. 33% 


—————— 


_ The line D E commenſarable to the line 
F AB, equal m power to two medials , 18 
alſo a line equal in pomer to two meatals. 


Demonſtration Or, the Conſtruction made, as before , it ſhall be ſhewn as 
| in che 69 Propoſition, that tte compound of the ſquares of 
AC and CB is commenſurable to the compound of the ſquares of 
(DFandFE, end the Rectangle under AC and C B commenlurable to 
|theReQtangle under DF and FE : wherefore 2 as well the compound of 
[Weſquares of AC and C B, orthe Rectangle under AC and C B, being 
[medial : alſo bas well the compound of the ſquares of DF and F E, as the 
\Reftangle under D F and F E, ſhall be medial : Bur D F and F E are incom- 
[®enſurable in power , as beforc is ſaid. 


2) 42-10, 


b) C.24-10, 


| Laſtly, © the compound of the ſquaresof A CandC B, and the ReQan- | <) 43.19, 


ge under AC and CC B, being incommenſurable, by Suppoſition , ſee- | 
ngthat A B 15equal in power to two medials : But rhe compound of the | 
\{quares of DFandFE, is ſhewn commentfurable to the compoiind of the 
(ques ot AC and CB, and the Re&angle under DF and FE ſhewn 
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d) 42,10, 


'f) 55-10. 


THE TENTH ELEMENT tb Þi; 
' commenſurable to the Rectangle under AC and CB, che compoung g le 
| tie ſquares of DFandFE , andthe Rectangleunder DF andF þ thallbs. MY | 
incommenſurable : Therefore D F and FE being incommenſurablein gg, < 
er, and making the compound of their ſquares medial, and the Rectangle 
| under chem medial,and incommenſurableto the compound of their ſquares, MY |ra 
| d DE fhall be a line equal in power to two medials : T herefore, & m6 
| Which was to be demonltrared. | Wn 
EE  4a_ | Oo 
| PROP. 72. THEOR. 54. w 
= im ' | : ae 
— Con | K If arational Superficies ABJbenm. be 
T | pounded mith a medial CD,therenilli jo 
" . ' , | | 
1 p. made four Irrationals , tonit, tha NP 
L. 5. mbich is called a Binomial , orafig (o 
Ap— MICH 18 cated @ Bomat , or afuſt; N 1" 
Bumedtal,or a line major,or ale 77770 ts 
. - _ 
lr, 7 power to arational and a Mediul 
KH = | 


| 
Demonſlr atio;; | the Space AB, ſhall be greater then C D, orleſſe, for 
it cannot be equal: For AB being rational, if CD were! fl: 
equal thereto , it ſhould bealſo rational , contrary to the Suppoſition, | 'tig 
Let firſt of all A B be gieaterthen CD, and tothe rational propoſed | 
E F, letthere be applyed the Rectangle E Gequalto AB, and to HG let! 0 
there be applyed HI equal roC D, inſuch fort as the whole E] beequal| [tow 
roche whole AD, and A B beinga rational, and C D medial; EG ſhall | 
be alſo rational, and H I medial, which applycd to the rationalEF: EH 
2 (hall be rational , commenſurable in length to E F : bbur H Krational, [ 
incommen{ſurable_in length to E F. 
Again, E Gand H I being incommenſurable, as appeares by the Defini- [any 
on , EG being rational, and HI irrational, to wir, medial; © E HandHk, 
having the ſame rate , «4 ſhall be incommenturable in length , and there- 
| fore are rational . commenſurable in power only: © Therefore EK is4 Fey 


—} 


| binomial, and A B being propoſed greater cthenCD; thartis roſay, EG ak 
\greaterchen HI: E H ſhall be alſo greater then HK, E Hand HK having furs] 
| the ſame rare as E Gand HI: Now E H the greateſt name, ſhali bemore| By 
| in power then HK the lefler, by a ſquare of a line commenſurableinlengh | Pro 
or incommen(ſurable thereto. | ho 


It E H be more in power chen H K, by the ſquare of a line commenſura-| Fin je 
ble in length thereto, E K ſhall bea firſt Binomial, by the Definition: BH by th 
| being che greater name, ſhewn commentiurablec in length to the rational EF: ! (well 
| Wherefore the line equal in power to the Space E I, conteined under mel th 
rational EF, and EK is a firſt Binomial , and therefore the Space AB 
compounded of the rational A B, and of the Medial C D & is 1rrationah, 
called a Binomial. 

Butif EH be more in power then H K, by the ſquare of a line whichmay 
be incommenſurable in length thereto : E K hall be a fourth Binomial , by 
the Definition, E H being the greateſt name, ſhewn — 

engt 


— P__y - = ww e— 


Lib, 10. OF EUCLIDE. 315 
© ———— . . E . . 
length rothe rational E F: Therefore the right line equal in power to the | 


ſquare E 1 , conteined under E F rational , and E Ka fourth binomial, and | 
therefore alſo the ſquare A D 8 is irrational, called Major. 9)5$.10, | 
Now let A B be the greateſt irrational, and medial, and C D theleaſt | 
arional : having made the ConſtruQion as before , E H ſhall be incom- 
menſurable in lenzth ro E F, and HK commen(ſurable, and therefore E H 
ind H K rational , commenſurable in power only, and the whole E K a Bi- 
nomial ; therefore E H the greateſt name , ſhallbe more in power then 
YK, by the ſquare of a line which ſhall be commenſurable thereto in 
lngrh,or incommenſurable:if it be commenſurable,and E H is ſhewn incom- 
menſvrable 1n lenzth ro rhe rational propoſed , E K by the Definition, ſhall 
1. © [ba ſecond Binomial : Therefore the line equal in power to the Superficies 
EI, a ſecond Binomial, is irrational, h called a firſt Bimedial , it incom- | h) 56.10, 
h \menſurable, E K ſhall be a fifrh Binomial ; rherefore che right line equal in 
|poxer tothe Superficies El(which is A B,)conreined under EF rational,and 
T F |EKafifth Binomial, i is irrational, called a line equal in power to aratio- 
lf nal, and a medial : Therefore, &c., Which was to be demonſtrated. 
"| | 
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al | 
| | PROP. 73+ THEOR, »»L 


i | ; | 
If ano Superficies medials AB and C D,tncommenſurable to one 
oY another , are compounded. , two other irrational lines are mat ; 


MULE tther the ſecond Bimedial , or the line equal m pomer to 
ed; . | 
et | a medals b 
2 (Drwſtratso; FOr AB ſhall be greater then C D, or lefe, and not equal; 
al'Y otherwiſe A B and C D ſhould be- commenturable , which 
Lontrary to the Suppoſition. ; 
Let it 1n the firſt place be ſuppoſed greater , and let it be done as in the 
_. | I precedent Propoſition , and A Band C D being propoſed medials, andin- |  : 
|} 4mmenſurable , their equals E Gand HI, ſhall be alſo medials, and in- | 
<Qmmenſurab!e : Therefore # E H and H K having the ſame rate, ſhall Þ be | a)1-6. 
ncommenſurable in length : (and E G and HI medials,) being a »plyed ro b)10.10, 


= herational E F, both cE H and H K arc rational , inccmmenturable in | c)23. 10. 
Je lengrh tothe rational E F ; Therefore EH and H K ate rational, conimen- 

in; | rable in power onely , thcrefore the whole E Kisa Binomial. | 
"þ * Bir ſeeing that AB1is propoſed greater then CD, as inthe precedent 


| Propofition, E H ſhall be the greateſt name of E K : and therefore ſhall be 
More in power then H K, by the ſquare of a line which is commienſurable 


"_ nlength thereto, or incommenſurable : If E H be morc in power then H K 
F bytheſquare of a line which may be commenſurable in length thereto, as 
"Ne well EHas H K being ſhewn incommenſurable in length to E F rationals, 
AB the Definition, E K ſhall be a third Binomial : Therefore the right line 

lin power to che Superficies E Izcontcined under E F a rational,and E K 
athirg Binomial,and therefore the line equal in power tothe Superficies AD 
be $irrationa}, cal!cd a ſecond Bimedial. 


by MEH bemore in power then H K, by the ſquare of a line incommen- 
Wdle in length thereto', as well EH as HK, being incommenfurable in 
1 {2th to EF rational, EK ſhall bea ſixth Bincmial , by the Definition, 
ot __ iP 8 ; is 
'O x $'f'2 —_— There- | 


h "IT 


Mw 


Pe I Con _ Mi Y a. —— 
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| Therefore che line equal in power to E 1 , or AD is irrational , called a lige 
| | equal in power to two Medials: andif A Bwere lefle then C D, ir maybe! | ve 

demonſtrated in like manner:Therefore,8c.Vhich was to be demonſtrates! 


| COROLLARIE, 
| From all theſe things may be gathered eaſily that the linesf 
| two names, or Binomial, and the other irrational lines following| /ing 
it are different among themſelves; and alſo from the medial lin, ** 
| For the ſquare of 4 medial line applyed to a rational liz, 3 
a)23-10. | 4 makes the breadth rational , incommenſurable in length tg | he 
' | the ſaid rational to which it is applyed. | 
But the ſquare of a line of two names applyed to a rating lon 
þ) 61.10. | line,” makes the breadth the firſt of two names,or firſt Binomidl,| |, | 
And the ſquare of a firſt Bimedial applyed to a Kationalline| (as 
[c)62.10. | © makes the breadth a ſecond Binomaal. 'Y3C 
And the ſquare of a ſecond Bimetial, applyed to a rational ja 
d)63.10. | [zne, 4 makes the breadth a third Binomial. 
e)64.10. | But the ſquare of a Major line applyed to a Rational, makes 
the breadth a fourth Binomial. _ | 
|. And the ſquare of a line equal in power to a Rational anda 
f)65.10. | Medial, applyed to a Ratzonal line , * makes the breadth «ffth\ 
Binomaal. | | 
| Laſtly, the ſquare of a line equal in power to two Medialy, 
g)66.10. | applyed to a Rational line,zs makes the breadth a ſixth Binomial, 
Now ſeeing that all theſe breadths do differ from the breadth 
of the Medial,and among themſelwes (to wit,from the breadth of ill 
the Medaal, the one being rational, to wit, the medial, and the| fl tn 
others irrational : ) But foraſmuch as they are not Binomidlsgf| | 
the ſame order they differ from one another , It is manifeſt that 
all the irrational lines whereof we have ſpoken hitherto , are 
different among themſelves. 


2) Here begins the Senaries of Irrati- | 
onal lines by interſection. 


| PROP. 74. THEOR. 56. | | 

| | | car 
28 ww If from a R atunal tne ABJril 
— —— off a Rational line AC, comment: 
ble in power anly to the whole AB , the remminder BC 1rrats 
| onal:and may becalled an Apotome,vra Reſidual. wml 


A, 


Os 
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pemonſtratio- po as A Bis to AC, fo the ſquare of A B to the ReQangle un- 

der AB& AC,andAB and A C, being incommenlurable in 
kagrb;che a ſquare of A B ſhall be incommenſurable roche Re&angle under 
A Band AC : bur che compound of the ſquares of A Band A Cis commen- 
arable ro the {quare of AB,(for AB and AC being propoſed commenſurable 
jnpower»thC ſquares of AB & A C ſhall be commenfurable:> and therefore 
their Compound commenturable to the ſquare of A B:)but twice the ReQan- 
gle under A B and A C is commenſurable to the Reftangle under AB and 
AC: therefore the Compound of the ſquaresof AB and AC, and twice 
| he Rectangle under A Band A C are incommenfurable : Now © the Com- 
| pound of the ſquares of A Band A C is equal to twice the Rectangle under 
ABandA C, and tothe fquare of B C : therefore 4 the Compound of the 
ſquares of A Band A C 1s incommenſurable to the remaining ſquare of BC ; 
'\wherefore the Compound of the ſquares of 'A Band A C being rational : 
(as being comme nſurable to the ſquare of the rational A B ; ) the ſquare of 
3C {hall be irrational;and therefore B C irrational : And let it be called an 
| otome, which others call a Reſidual: Therctore, &c. Vhich was to be 
demonſtrated, 


tn er ei nn nee — 


PROP. 75. THEOR. 57. 


"ae If from a medial line AB, be eut off 
[i a medial hne A C ,commenſurable only mn 
paw 20 the whole A B, which doth contein @ Rational Rettanple 
nth the whole AB , the reſt CB 1s rrrational : And tet it be 
waleda firſt Reſidual Medial. 


Demorflration NOT A Band AC being commenſurable in power, the { 

f ly ABand AC ſhall be mk. and a rr a 
their compound ſhall-be commenſurable to the ſquare of A C: but the 
fquareof A C medial is irrational, and medial: therefore b the compound 
« theſquares of A Band A C; commenſurable thereto, is irrational , and 
medial, and the Reftangle under A B and A C being propoſed Rational, 
[ice the Retangle under ABand A C (hall be Rational , wherefore the 
compound of the ſquares of AB and A C ſhall be incommenſurable to 
[twice the Rectangle of AB and AC: Therefore © ſeeing that the com- 
| pound of the ſquares of A Band AC, is equal to twice the ReQtangle un- 
derAB and AC, and tothe ſquare of BC ; rwice the Recangle under 
ABand AC, with the ſquare of BC , ſhall be alſo incommenſurable to 
wice the Retangle under A Band A C : Wherefaxe 4 twice the Retgn- 
gleunder AB and AC, and the ſquare of BC are incommenſurable, and 
wicerhe ReQtangle nnder A Band A C, being rational , the ſquare of B C 
ſhall be irrational ; and therefore BC irrational : And ler it be called an' 
Atone, or firlt Reſidual ; Therefore,&c. Vhich was to be demonſixated, 


/PROP. 


———t 


| 


a) 10. 10, 


b) 16.10, 


C) 7.2. 


a) 16-10, 


d) C.17.10- 


b) C.24-10, 


| 


4 
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| PROP. 76. THE OR. 58. Br: 


& 48-4 If from amedial lne AB, be cy is 
"8. nr”. 4 medial line AC , commenſurahl: nll / 
| —— TT power ontly to the whole AB, gh fl. 
| conteins with thewbole AB a medial Rettangle , the remain 
BC isirrational : And iscalled a Second Apotome , »'|| i 


Reſidual of a medial. 


Demosſtration FOraſmuch as the ſquares of AB and A C commenſurablein| Þ | {1 
power, are commenturable , their * compound ſhall be! | 

commenſurable rocach of them : bur each of thoſe ſquares is medial; (Az| £ ** 
b)C.24.10. |and AC being propoſed medial: ) therefore Þ their compound is medial,| Þ | n+ 
| being commenſurable to cach of them. ; | 
Again, ſeeing that the Rectangle under AB and A C 15 propoſed medial;| Y | At 
C)C. 24-10. | © the double thereof, to wit, twice the Reangle under AB andAC, ſhall! I gle: 
d) 7-2. be alſo medial : Therefore d ſeeing that the compound of the {quares'of | | AC 
| A BandAC isequal to twice the Rectangle under ABand AC, and w! © | bur 
the ſquare of BC , the compound of the ſquares of A B and AC whichis| Y Ree 
medial , ſhall exceed twice the ReQangle nnder AB and A C, (which is| © (the 
alſo medial, ) by the ſquare of B C: Burt © a medial doth nor exceedame-| Y | fra 


a)16, I'O». 


c) 27. 10. dial by a Rational: Therefore the {quare of B C ſhall not be rational: [fn 
therefore irrational, andB C irrational: And 1s called a fccond Aputome of | MI | Ther 
2 medial line's Therefore, &c. Which was to be demonſtrated, ſou 
| led a 
RS EY ſoua! 
: PROP. 7799 THEOR. 5g. make 
ſtrat 
Ee If from a r1ght line AB, decat of — 
tb 1 AE a right ImAC, mnommenſurabl ul 


' power to the wbole AB , making with the whole AB, the Cn-| 
[pound of their ſquares rational , and the Re#angle under then 
medial,the remainder B C ts irrational : And is called a Mmur. Py 


Demonſtration F,Or the Compound of the ſquares of AB andAC, being| || 791 
a)C.24. 10. rational :But theReK&angle under AB and AC :andathet&| Y 1, 1, 
fore the double thereof which is commcnſurable thereto, that isto ”% kay 
twice the ReQangle under A Band A C medial, thar is to ſay, irratiouas; [pun 
b) 20.10, | Þ the compound of the ſquares of A Band A C, ſhall be incommenſura| F'* ,. 
ble to twice the ReQangle under A Band AC; -Rut the compound of the Mabr 
ſquares of AB and AC is equal to twice the Re@anglc under AB and| F» 
AC, andto the ſquare of BC : therefore the compound of the ſquares of _ 
c) C.r7.10. | AB and A C © ſhall be incommenſurable to the remaining ſquare of B C: hea 
but the compound of the ſquares of AB and AC is propoſed rational: 1 


| | . —— SS 


yen wml —_— __. 
— —_ . _ _ ——_ — 


| 


TC 
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gel : . . . 
| therefore 4 che ſquare of BC incommen(urable thereto, is irrational , and 
the line B C irrational : And is called Minor ; Thercfore, &c, VV hich was 


to be demon trated. 


| — - oh 


| "PROP. 78. THEOR. 60, 
If froma right line A B, be cut 
off a right line C D, incommenſura- 
Bet poirer t9 the bole AB, making with the WV bole A B the 
Compound of their ſquares medial: But the Rectangle contened 
der them rationai, the remainder C B 1s irrational: And is 
called a line making mth a rational Space, a whole medial. 


| Dewon#7atz0i2 FP Or the compound of the ſquares of A Band A C being mec- 
b... dial; rhar 15 to ſay irrational, and che Re&angle under 
ABandA C: and therefore the double thereof, ro wit, rwice the Reftan- 
'gleunder AB and A Crational: the « compound of the ſquares of A B and 
[AC ſhall be incommenſurable to twice the Reftangle under A Band AC : 
[Bur che compound of the ſquares of A B and AC is equal to twice the 
ReRtangle under A Band A C, andtotheſquare of BC : therefore twice 
'heRetanzie under A Band A C, withthe ſquare of BC, is incommen- 
(frable ro rwice the ReEangle under A B and A C;therctorc © twice the re- 
|twyle under ABand AC, and the ſquare of B Carc incommenſurable : 


OG 


[Treretore rwice the re&angle under AB and AC bcing rational, the 
'{qure of BC (hall be 1rrational , and the line BC irrational : Andis cal- 
&daline making with a rational Space a whole medial : Foraſmuch as its 
ſure added to rwice the Refangle under A Band AC, which is rational, 
makes the whole medial : Therefore, It, &c, Which was to be demon- 


rared, 


me. 


—— —  _  ——— 


PROP. 79. THEOR: 61. 
Wen If from a rot line AB , te cut off 
© oo a rioht line AC, mcommenſurable m 
pmer to the mvole AB , making with the whole A B, the Com- 
Pon of their ſquares medial , and -the Rectangle contamed 
waerthem meaal, and incommenſurable to the compound of thetr 
(quares: the remainder C Bis Irratiunal; and [ct 1t be called a line 


Mittens a whole medial with a rectangle medial. 


PenrfrationF7Oraſmach as the compound of the ſquares of AB and A C 
"* 1s equal to twice the Rectangle under 2 A Band AC, and to 
{"*Juare of BC; the compound of the ſquares of A Band A C, propoſed 


— 


, — medial : EE 


D— 
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'b) C.24.10-{ Medial, ſhall exceed rwice rhe reftangle under AB and AC, bwhichis q 
FR medial , (being commenſurable ro the medial : conteined under AB ang! * 
| AC:) of rheſquareot BC : Buta medial doth not exceed a medial bya |s 
rational,wherefore the ſquare of B C is not rational;theretore irrational, and F 
| BC irrational : And is called a line making a whole medial with a mediat-| WY |! 
Foraſmuch as the ſquare thereof with the ReQtangle under AB and AC, F 
which is medial , makes the whole compound of the ſquares of AB and! ; 
AC, which is alſo medial : Therefore, If, &c. Which was to be deman. ! 
| ſtrated. 8 
PROP, 8» THEOR. 6:. | 
B C There belongs only toaRefi«| 
ny dual yr Aporome AB, me bi 
only right line BC rational, commenſurable im power only tothe} Y 91 
whole A D. Nl. 
Per MOE8 For (if poſſible,) let another rational B D agree to it, com- le 
menſurable in power only ro AD, and B C being rational | I ;1j 
A C commenſurable in power only thereto, ſhall be rational: Therefore | I ,-; 
AC and BC arerational, commenſurabic in power only , In like manner | | a 
A D aud B D ſhall be rationals, commenſurable in power onely, ſa 
Bur there being the ſame excefle between the compound of the ſquares | WI z( 
of ACandBC, and twice theRe&tangle under A C and BC, as berween | I (@4; 
the compounds of the ſquares of AD andBD, and twice the ReQangle | MI je: 
under A D and C B; (forthqcxcefle berween the compound of the ſquares | F 
| of ACandBC, and twice the ReRangle under A C and BC is the ſquare | I yer 
a) 7: 2 of AB: the * compound of the ſquares of AC and BC, being equal to} Y nd 
twice the Reftanyle under A C and B C, and the ſquare of AB.) qua 
Inlike manner the ſquare ot A B is the excefſe berween the compoundot | qu] 
the ſquares of A Dand BD, and twice theRectangle under ABand BD.| YI ſou; 
(the compound of the ſquares of A D and BD , being equal ro twicethe| F| pgy 
| Reftangle of AD and BD, and the ſquare of AB;) alſo alternately, there| F ſam 
| will be che ſame exceſſe berween the compound of the ſquares of AC and| F | gial 
BC , and the compound of the ſquares of A D and B D, as berweentwice | F | aye, 
| cheRe&angleof A CandBC, and twice the Re&angle of AD andBD: ſqua 
butthe exceſle berween thoſe compounds is rational , the {aid compounds whi 
being rational : (for ACandC B being rational , coramenſurable in powet | FBC 
onely, their ſquares ſhall be rational and commentſurable : Therefore their| F111, 
| | compound ſhall be commenſurable to each of them ; and therefore Rati-| F |þp q, 
onal: Inlike manner, the compound of the ſquares of A D and BD hall} F| .. 
| be ſhewn rational ;) therefore the exceſle berween twice rhe Rectangle un- | 
der A C and BC, and twice the ReQtangle under A Dand BD isaſpace $ 
þ) 22.10, | rational: And ſeeing that b the Reftangle under AC and BC rationals, 
c)C.24- 70, | commenſurable in power onely, is medial , © the double thereof, to wIttwice 
| the Rectangle under ACandBC, ſhall be medial : by rhe fame m_ 
La | 36 m— 


a ts. Aft. 
_ Mw. — —— 
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eRetangle under A Dand BD is medial; and 4 a medial exceeds not a 
medial by a rational z chereforc the excefle between twice the Rectangle 
ander A C and B C, and twice the Rectangle under AD andBD, isnota 
' ſpace rational : but it hath been ſhewn rational, which is abſurd : Therefore 
ayother rational agrees not with AB, commen{urable in power onely to 
he whole, beſides B C : Therefore » &c. Which was to be demon- 


| traced. 


_ — —_— <> ———_ 
OOO. OO — — 


— 


PROP. $1, THEOR. 63. 


B C To a medial firſs Reſidual 
41 56 Pp AB, tVere agrees onely a medial line 
BC, commenſurable in power only to the whole AD , contetmung 


aith the wbole A D 4 rational Retlangle. 


DemorſtratiosFOrg(if poſſible,)ter another medial B D agree therewith,com- 


menſurable in power onely roche whole . and let the ReQan- 


te under ADandBD , be rational, and BC being Medial, commenſu- 


able in power only to A C, © A C ſhall bemedial; theretore A Cand BC 


axmedials commenſurable in power = 
| And ſeeing that there is the ſame exceſle berwcen the compound of the 


{naves of A Dand BD, as berwceen twice the Refangle under A C and 


BC, and twice the Refangle under ADand BD, asis ſhewnin the pxe- 
dent , bur the excefle berween thoſe ReRangles is rational, the one and 
tieother being rational : (tor the ReCtangle under A C and B C being pro- 
roled Rational , rwice the Rectangle under A Cand BC, commen(urable 
thereto is rational , and by che ſame reaſon, twice the Rectangle under A D 
andBD is rational :) Therefore the exceſſc berween the compounds of the 


ſquares of ACandBC); and that of the ſquares of A D and BD. is rati- 
'onal, and A C and B C being medials, commenſurable in power only, their 


lquares ſhall be medials, and commenſurable : Therctore Þ their com- 


/poundis commenſnrable to cach of rhem, and © theretore medial by the 
fame reaſon, rhe compound of the ſquares of A D and BD ſhall be me- 
'Uial: Bura medial nor exceeding a medial by a rational, the exceſle be- 


tween the compounds of the ſquares of AC and BC, and thar of che 
ſquares of AD and BD is notational : But ir hath been ſhewn rational, 
waich is abſurd :. Therefore another medial azrces not to AB, beſides 


'BC, which may be commenturabic in power onely to the whole , and con- 
en arational Rectangle wich the whole ; Therefore, &c. Which was to 
be demonſtrated. 


LY 
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2) 24-10, | 


b) 16.10; 
c) C.24.10, 
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12)45- 2. 


b) 7. 2- 


c) 16.10, 
d)C.24.10- 


©) 74. 10, 


| be equal to twice the Reftangle under AC andBC : ſo K L ſhall be equal 


-.. "FI 
PROP. 82. THE OR. 64. 


: 
' 
: 
: 
' 


To the medial ſecond Reſigul 


Aron ny AB, there can apree but one oh 

K 4444 Ber S 

_ P—] right line BC medial , commenſy. 
rable in power only to the whale a, 

and contenng a medial Reftayl 


wa | | 
us &  # undr AC andBC, ith the whul. | 
Demoiy(tration | 99s (if poſlible,) ler B D medial agree therewith, comme. 
'* ſurable in power only to the whole AD \, and let thee. 

tang'e under A D and BD be medial,and let E F the rational be expeſedyy 
which 2 let there be applyed the Reftangle E G, equal to that which is com- 
pounded of the ſquares of AC andBC, andto E Flet there be applyedthe 
ReQangle —_ to the ſquare of A B;then the ReQtangle EL equaltothe 
Redangle which is compounded of the ſquares of A D and B D: Feraſmuch 
b then as the compound of the ſquaresof A C and B C, 1s equal to twice the 
ReQangle under A C andBC , andto the ſquare of A B, KG (hall 


to twice the Reangle under A Dand BD, and AC andBC being med; 
als, commenſurable in power only , (for B C being propoſed medial, AC 
c commenſurable in power thereto, ſhall be ers, | © alſo) heir ſquares 
ſhall be medials, and commenſurable : Therefore 4 their compoundis 
commenſurable ro cach of them, and therefore medial : Therefore E G & 
qual to the ſame compound is alſo medial , and E G being applycdtoEF 
rational, E H ſhall be rational, incommenſurable in length to EF. 

Aegain, the ReQangle under A C and B C being media), the doublethere- 
of, towit, K G ſhall be medial, and being applyed to KI rational, KH 
ſhall be rational; incommenſurable in length to KI; that is to ſay, to EF: 

and ſeeing thar AC and B C arc incommenſfarable in length, and as A Cto 
B C, ſo the ſquare of A C to the Rectangle under A C and B C, the {quare 
| of AC ſhall be incommenſurable to the Reftangle under AC andBC: 
| but the compound of the ſquares of AC and BC, rhar isto ſay , the Re- 
' tangle E G ts commenſurable to the ſquare of AC, (for AC and B Che- 
ing propoſed commenſurable in power , their ſquares ſhall be commenſU- 
rable to each of them ; to wit, to the ſquare of A C: ) and rhe double of 
the Rectangle under ACandBC, towitKG , is commenſurable tothe 
ſaid ReQangle under A C and B C: Therefore E G is incommenſurablero 
K G , therefore E Hand KK H bearing the ſame rate asE G and K G are 
incommenſurable in length, and being ſhewn rational , they ſhall be ratio 
rational, commenſurable in power only : Wherefore from E H rational, 
having cut off the rational K H, commenſurable in power only toE H, 
<E K ſhall be reſidual, and KH agreeing therewith : Soit may be ſhewn 
that EK isa Reſidualto KM, agreeing therewith : Therefore to theRefi- 
dual there agrees only one rational line, comme: ſurable in power only to 
the whole , which is abſurd, as hath becn demonſtrated : Therefore, to 4 


medial Reſidual, &c, Vhich was ro be demonſtrated. ROP 
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PROP. 8z, THEOR. 65. 


p———— only one right line B C incommenſura- 


ie in purer to the Whole AC , and making with the Whole 
a Ctbe Compound of their ſquares ratinal, and the Rectangle 
mder them medial. 


Demorſt13140-F7Orotherwiſe let another BD agree with A B incommenſu- 
| rable in power to the whole A D , making the compound of 
'the ſquares of A D and B D rational, and the Rectangle under AD and 
BD medial, 
| Foraſmuch then as hath been demonſtrated in the 80 Propoſition,the ex- 
ceſſe of the compound of the ſquares of AC & BCzand the compound of the 
ſquares of AD & BD is the {ame as chat between twice the refangle un- 
d&rAC & BC,and of twice the reangle under AD & BD:bur the exceſſe 
terween thoſe compounds is rational, both rhe one and the other,being pro- 
poſed rational:Thereforethe excefle between twice the retangle under AC 
ad BC, and twice the rectangle under A D & B D isa rational Space: Bur 
tisallo irrational, (tor the de under AC & B C being propoſed me- 
Gahtwice the reangleunder A C and BC double thereto? is alfo medial: 
hike manner , ewice the reangle under AD and D B ſhall be medial, 
therefore b rhe one ſhall not exceed the other by a rational, which is ab- 
ſud: Therefore another linc agrees notto A B, beſides BC incommeniu- 
nble in power to the waole : Therefore, &c. VVhich was to be demon- 


tated. 


to. 


—— 


PROP. 84, THEOR. 66. 


To a lme AB, making with a 
Space rational the whole medial, there 
gorees one only 119ht line BC, mcommenſurable in power to the 
WOvie A C., and making with the Ybole the Compound of their 
ſquares medial : But the Reftang'e conteined under them 
Ratinal, L 


Demonſt ratzonF7Or ( if poſſible) let another linc BD agree therewith incom- 

menſurablein power to the whole AD, and making the 
@ompound of the ſquares A D and B D medial, and the ReQangle under 
ADandBD rational : Foraſmuch as it is ſhewn inthe 80th. Propoſition, 
harthere is che ſame exceſle berween the compound of the ſquarcs of AC 


A D 


| 
| B C 
| 


B C To aminor line A B, there agrees. 


udBC, and the compound of the ſquares ot AD and BD, as between | 
Wice the ReCtangle under ACand B C,, and twice the ReQan»le unJer | 
Tr 2 _=_— 


a) C.24.10, 
b) 27.10, 


0 US 


— —— 
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a) 27-10. 
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AD andBD : But the excefle between thoſe ReQangles is a rationg 


' 
' 


Y 


. 
( 
} 
p 
' 
{ 


Space, as hath been ſhewn in che 81 Propolicion , rheretore the exceſſehe. 
tween thoſe compourids of the ſquares 15 al{oa rational Space : but is not 
alſo rational, both rhe one and the other , being medial, *one medial ex. 
ceeding not a medial by a rational , which is abſurd : Therefcre any other 
line then BC agrees not with A B,incommenſurable in power to the whyje,” 


Therefore the line, &c. Which was tobe demonſtrated. 
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PROP. 85. THEOR. 67. 


©. 58 Toalm AB, maxng mth q 
— ——— FAY — Space medial a whole medial, ther 
1 T 1 Agrees one onl Y right lineB C, mun-! 
| | menſurable tn power tothepholeac, 
and making with the whole A C, th 
Compound of their ſquares medul, 
and the Rettanole contemed under them medial, and Incommenſt- 
rable to the compound of thetr ſquares. | 


= [1 
ihe = 
I CG- 


Demonſtration Or (if poſſible, let BD agree thereto , alſo incommenſurs-* 

ble in power to the whole A 2, making what is before ſaid; 
and ler there be done as in the 82 Propoſition : Foratmuch as the com-/ 
pound of the ſquares of AC and BC is medial, EG his cqual is alſo me. 
dial; therefore *E His rational, incommenſurable in lenzch ro EF: Arain 
foraſmuch as the ReQangle under A C and BC is mcdial, the double} 


thereof KG isalſo medial; therefore bKH is rational , incommenſurable 
\inlengthroEF, and foraſmuch as K G is commenſi;rable to the ReCtangle 
' under A CandB C, being double to tic ſaid Reftanzle : Bur the ReAan- 
'gle under A CandB C is propoſed incommenſurable to the compoundol 


| 2p ; | 
the ſquares of AC and BC: <KG ſhallbe allo incommenſurable tothe! 
| compound to the ſaid Compound , thatis tofaytoE G , and thereforeEH| 
|and H K being in che ſame rateasEGandKG, arc 4 incommenſurable in 


length ; bur they are ſhewnrational; therctore are rational , commenſurs- 
ble in power only. | 
Taking then from the rational E H, the rational K H, commenſurable in 
power only toEH, <E K ſhall be a Reſidual, and thereto agrees KH: 1 
like manner we ſhall ſhew that E K is a Reſidual, to the which KM azrees. 
Therefore one only line doth not agree to a Reſidua!, &c. Vhichisad- 
ſurd , being fſhewn the contrary : Therefore , &c. Yyhich was to bede- 


monſtrated. | 
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THIRD DEFINITIONS. 


A rational line being propoſed and areſi- 
dual, when the whole compounded of the re- 
fidual and of the agreeing or addedline , be 
more in power then the agreeing line, by the 
{quare of a line which is commenſurable 


thereto in length. 


4 If therobole be commenſurable in length to the rational pro- 
poſed, let the reſidual be calleda Firlt Refidual. 


2 Bu j the agreemg or added line, be commenfurable m lengtÞ 
to the rational propoſed , let it be called a Second 
Refdual 


3 And if neither the whole nor the agreemg, be commenſura- 
ble in length to the rattonal propoſed , let it be called a 
Third Reſidual. 


Again, it the whole bemorein power then 
the agreeing, by the ſquare of a right line in- 
commenſurable in length therenm-” 


4 If the whole be commenſurable 1 ” ſenoth to the rational pro- 


9 ; poſed , let it be :alled 2 Fourth reſidual. 


5 Butif the aorcemns be commenſurable mlength to the rational 


propoſed, It it be called o Fifth reſidual, 


6 And if neither the whole-, nor the agriemg, be commenſura- 
ble in length to the rational p1 opiſed Tet it be rallkd 
Sixth Reſidual. 


PROP. 


———— 
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a) C.6. 1c, 


| 


a)C0.6.10. | 


PROP. 86. PROBL. 19g. 


To finde all Apotome, or 4 
" Cc Firlt Relidual. 


commenſurable in length thereto: E F ſhall 
be alſo rational, and 2 as the number AB to AC: ſo ler the ſquare of EF 
be made to the ſquare of G F: Iſay thatE Gis a firſt Reſidual, 


Demonſtration ——_—_— as the ſquares of EFand GF , being to onex- 

nother as the number A B to the number AC are commer. 
ſurable, E F and G F ſhall be commenſurable ar leaſt in power : Therefore 
ſceing that E F is ſhewn rational, G F {hall be rational alſo. 

And ſeeing that A Band AC are not to one another as ſquare numhers, 
the ſquates of E F and G F ſhall not be toon another as a ſquare number to 
a ſquare number, therefore b E F and G F are incommentſurable inlength,} 

they ſhall be then rational , commen{ſurable in power only : therefore < the 
remainder E G isa Reſidual: I ſay, it 1s a firſt Reſidual : For let E F the 
greateſt , be more in powerthen G F by the ſquare of H; and foraſmuch 
as the number AB is tothe number A C, ſo the {quare of EF tothe ſquare 
of GF ; by converſion, as ABto CB, ſothe ſquare of E F totheſquateaf 
H: but A B and C Bare ſquare numbers ; therefore the ſquare of E F ſhal 
be to the ſquare of H, asa ſquarenumber to a ſquare number : therefore 
E F and H are commenſurable in length, | 

Foraſtnuch then as the whole E F is more in power then GF, a:recing 
with the ſquare of H, commienſurable in length thereto, and thewholeEF! 
is commenſurable in length ro che rational expoſed D, by the Definition 


E G ſhall bea firſt Reſidual : Therefore, &c. Which was to bedone;, 
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PROP. 87. PROBL. 20, 


To finde aSecond Reſidual, 


5 4 
Acc. C....B Conflrution HAvi ng found two numbers 
D ""ABand C Bas in the pre- 
G cedent , and propoſed the rational D, kt 
E —|— F G F be raken commenſurable in length 
"RN thereto, G F ſhal! be alſo ra:ional , ans 


| a the number A C to the number AB, fo 
let the ſquare of GF be made to the ſquare of E F: I ſay,;char EG 154 Second 
Apotome, 


Demorſtration F;,Or the ſquares of GF and E F being to one another as the 


numbers A C and AB are commenſurab!e, and G F and EF 


D -— Conftrutiion PF Aving found two ( 

G | numbers, A B and CB, 
E — |_—F whoſe exceſſe AC may be no ſquare, ls 
Ml the rational D be propoſed , and let EF he 


| 


commen- 


—_— —A—c 
tt 
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commenſurable ar leaſt in power , and ſeeing that G F is ſhewn rational, 
EF ſhall be alſo rational ; Bur foraſmuch as the numbers A C and AB, 
2nd by the ſame meanes the ſquares of GFan4EF, are not toone ano- 
ther as a {quare number co a ſquare number , > G F and E F ſhall be incom- 
menſuarable in length, therefore G FandE F are rational, commenſy- 
nble in power cnly , and therefore <E G remainder , is a Reſidual : I fay 
alſo, it my ſecond Reſidual. For let E F be more in power then G F), by the 
uare of H. | 
br thenas A Cis to A B, ſothe ſquare of G F is to the ſquare of 
EF, and by converſion of reaſon, as A Bro A C,1o the ſquareofE F to the 


[{quareof G F, Now we (hall ſhew as in the preeedent, that the line H is 


commenſurable in length roEF : wherefore the whole E F being more in 
power then the agreeing G F, by the ſquare of H, commenſurable in lengrh 
therero ; and that the (ame agreeing G F is commenſurableinlengrh to che 
tational expoſed D , by the Definition, E G ſhall be an Apotome , or Second 


Reſidual : Therefore, &c, VV hich was to be done, 


— 


PROP. 88, PROBL. 21. 


py 4 To finde an Apotome , or 
me Cece 2 > Third Relidual 


Je © © © «© « 


Conſtruttion HF aving found two numbers 


Dim j ABand CB, asin the 86 
& Propoſition 3 Let there be takeh anorher 
Eh —_ number[T, as is ſhewn in the 51 Propo- 


firion , which may nos be to either of 


[ 


' 
, 
' 
' 


| 


©, 


| 5 them as a ſquare number to a ſquare 


number, and having propoſed D ratio- 
nal, let it bemade asI to AB: fois the 
ſquare of D to the ſquareof E F, and thoſe ſquares of D and E F ſhall be 
tone another as the numberI and A B, and therefore commenſurable : 
and therefore D and E F commenſurable'in power ,-and D being rational, 
EFſhall be alſo rational ; and foraſmuch as the numbersI, and AB, and 


therefore the ſquares of Dand E F are not to one another as a ſquare num- 


ber ro a ſquare number , b D and E F ſhallbe incommenſurable in length. - 


' Again, cas ABisto AC, ſothe ſquare of EF tothe ſquare of G F: I 
a; thatE G is a third Reſidual : For, 4 ſecing that the ſquares of E F and 


being to one another as the numbers A B and A C, are commenſurable, 
EF and G F ſhall be commenſurable ar leaſt in power, and E F being 
ſhewarational , G F ſhall be alſo rational ; and foratmuch as AB and A C, 
and folikewiſe the ſquares of E F and G F, are nor roone another as ſquare 
numbers, E F and G F ſhall beincommenſurable in lengrh : Therefore E F 
ad G F arerational, commenſurable in power-.only ; and therefore G F 
cut off from E F, commenſu:able thereto in power only , E G ſhall 

be Reſedual, I ſay, that itis a Third Reſidual. 


bemarſiration F(Oraſmnch asI is to A B, as the ſquare of D to the ſquare of 

: E F, andas ABto AC, lo the ſquare of E F to the ſquare 
of GF, in equal rate, asItoAC,; {othe ſquare of D to the ſquare of G F: 
Now 


——_—_ 


a)C. 6. 16. | 


— — ; g————— — —— 
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SO 


EPO Onan 

Nowland AC arc not to one another as a {quarenumber toa ſquarenym. 
| | ber: therefore'< the ſquares of D and Gp. 
ſhall not be to one another as a ſquare, 


5 i number to a ſquare number : therefors' 

\ aobei: 335 bs a D and G F —- incommenſurable ix 

Yo: 006 a length : therefore neither the one northe| 

, other, E F nor G F, is commenſarable in 
Dy — length to the rational propoſed D. 

G T23" Now IetE F be more in power then 

LN —————— GF, by the ſquare of H, we ſhall hey! 

F as in the 86 Propoſition , that H js com. 

Hbn—_—— menſurable in length toE F : Where. 


fore {ecing that E F the whole is morein/ 

power then the agrecing G F, by the 

fquare of H, commenſurable in length thereto , and thar ncither the one 
nor the other, E F nor G F,is commen(ſurable in length to the rational pyv. 
ſed D,by the Definition, E G ſhall be a Third Ref1dual : Thercfore, &c. | 
hich was to be done, | 


_ _ - - ——_ —_ ——— > ——— = 
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PROP. 89. PROBL. 22. 


«as To finde a Fourth kefidual, 
A conpt | HIM | Conſtruttion FF Aving found two numbers 
D | ACand CB,ſoas A Bcom- 
| pounded of them may not have' to either of 
E - Þ them ſuch proportion as a ſquare numher to 


. a ſquare number : Let the rational Dbeex- 
H— : oled,to the which ler E F be cemmen(ura- | 

| lein length ;E F ſhall be alſorational, and| 
baving finiſhed the reſt as in the 86.Propoſition,we ſhall ſhew;as there)that 
E G is a Reſidual ; I fay,that it 1s alſo a tourch Reſidual. | 


[ 


Demorflration | 906 letE F bemore in power then G F, bythe ſquareofH: 
and ſeeing tharas ABto AC, ſo the ſquate of E Fro. the i | 
{quare of GF ; by converſion of reaſon,as A Bſhall be to C B, fo the ſquare, 
of E Frothe ſquare of H, Therefore ſecing that A B and C Bare norto/ 
one another as ſquare numbers, E F and H ſhall be incommenſurable wn! 
length. ' Foraſmuch then as the whole E F, is more in power then the 
agreeing G F ,*'by the ſquare of H, incommenſurable in length there- 
to, and the ſame whole E F is commenſurable in length' to the rational: 
D; EG by the Definition; ſhall be a fourth Reſidual : "Therefore, &c., 
Which was to be done, | | | 
| | 


PROP, 


\r-\ 


| 
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PROP. go. PROBL. 23. 


To finde a Fifth Reſidual. 


" WO Conc B Conſtruitioz F Aving found rwo numbers 


that E G isa Reſidual; I fayallo, that ir 
is a Fifth Refidual. 


Demo-firation F{Or let E F be more in power then GF, by the ſquare of H, 
| and foraſmuch as we ſhall ſhew as in the 86 Propoſition, 
thatby converſion of reaſon, as AB istoC B, forthe ſquare of EF isto 
the ſquare of H. 

| Again, as in the precedent Propoſition, E F and H, are incommenſura- 
'blein length, and che agreeing G F is commenſurable in length co the rati- 
onal propoſed; by the Definition , E G ſhall bea Fifth Reſidual : There- 
fore, &, Which was to be done. 


CT IOC CG 
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PROP. 91, PROBL. 24. 


7 "os To finde a Sixth Reſidual. 


ConfiratoaJF Aving found three numbers 


: 2: - AC,C 3B, and 1, asintne 

54 Propoſition in ſuch fort as AB be not 

| G to AC, norto C B, andIbenorto AB, 
[| Bol r nor to A C, as a ſquare number to a 
H ſquare number : Ler the rational D be 


expoſed, and let the reſt be done as in 


| the 88 Propoſition, we ſhall ſhew as there, that D and E F are incommen- 


ſurable in length , and that E-G is a Sixth Reſidual. 


Demonſtration Fi Or as iy the 88 Propoſition, D and G F, ſhall be alſo incom- 

menſurab!le in length ; and therefore neither rhe one nor che 
other, E F'nor G F , is commenſurable in length to the rational propoſed 
D. Now let E F be more in power then G F, by the ſquare of H , which 
weſhall ſhew to be incommenſurable in length toE F, as inthe $89 Propo- 
(tion: Therefore ſeeing that the whole E F is more in power then the 
greeing G F , by the ſquare of H incommenſurable in lengrh thereto; and 
tether E F nor G F, is commenſurable in leagth tothe rational expoſed D, 
bythe Definicion, E G ſhall be a Sixth Reſidual : Therefore, &c. Which 
was to be done, 


I _”— ACand C Bz,as in the = 

"Tix cedent Propofition : Let the ſame Con- 

_ ſtruction be made as in the 87 Propoſition ; 

G thar is to ſay, ler G F be taken commentu- 

E —|—F rable inlength tothe rational D,&c.There- 
H — fore as in the 87 Propoſition, we ſhall ſhew | 


Vv PROP, 


| 339 


a) 18.10, 
b)16. 10, 


Cc) 12, 10, 


d)6.d. 


| ©) 20. 10, 


H) 2210, 


| 


1 ) I4. Io, 


k) 26. 6. 


| ABandFE, ſhallbe rational , commcnſurable in power only : Therefore 


| Mcdial. 


PROP. 92, THEOR. 68. 


If a Spare A C,, be contemed under a rational lne a, 
and a firſt Reſidual AD , the right line equalin power tath 


Space A C, 1s Reſidual. 


L NP 
_ v4 A. = © 5 
F | 'S) 43: ate 

TH Is 3 
X|b-* 
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DemouſtrationF;/Or lctD E be the agreeing line to A D ; therefore AE and 
DE by the Definition of the firſt Reſidual , ſhall be rational, 
commenſurable in power only : and the whole A E commenſurable in 
lenzth to the rational A B, andrhe whole A E ſhall be more in power then 
the agreeing. D E, by the ſquare of a line incommenſurable in length 
thereto. 
LetD E bedividedin two equal parts in F, and ler there be applyed to 
AE a Rectangle, equalro tlc fquare of EF; that is to ſay , <qualto the 
quarter of the ſqua:e of D E, wanting by a ſquare figure , to wit, under 


THE TENTH ELEMENT Lib, 


AGandGE; and foraſmnch as A tk 1s mote in power then DE , by the 
{quare of a line commenſurable thereto in length, A G and GE *ſhall be 
commenſurable in length ; wheretore Þ the one and the other ſhall be 
commen(ſurabiein length ro the whole A E : but the whole A Eis commen- 
ſurable in length to the rational A B: therefore © as well AGasGE, is 
commenſurable in length to A B, and therefore 4 rational : therefore ha- 
ving drawn G H and EI parallels to AB, mecting BC prolonged, inH 
and I, © theone and the other Rectangle A H and GI conteined under two 
rational lines commerſurable in length , ſhall be rational. 

Again, foraſmuch as the one and the other, DF and FE, is commenſu- 
rableinlengthto D E, and D Eincommenſurable in lengri to the rational 


AB, (forit ir were commenſurable in length, A E bcing alfo commentu- 


| length,which 15 abſurd, for they are propoſed commen(urable in power on- 

ly,) 8 the one and and theother of them , D E and F E,ſhall be allo incon- 
menfurable in length to the rational A B. 

And toraſmuch as the one and the other D Fand FE , is commenſurable 

' ro the rational D E, they are rational, therefore as well A Band DF, 


| having drawn F K parallelto AB, hcheoneand the other Rectangles DK 
and FI, conreined under the rational , commenſurable in power only » 5 


Now + let there be made the ſquare LM equalto AH, andN O equal 
toGI, having one angle common with LM; to wit, LPM; cherctorc 
k the ſquares LM andN O, ſhall be about one and the ſame Diameter; 

which letbePQ , and lerthe figure be finithed as you ce. _ - "ou 


rable in length toAB: fAKand DE, ſhould be alſo commenſurable in'l 


/ 


by 
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FouAE js incommentſurable in lenzth to the rational AB; (for if it were 


a - io 
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Foraſmuch as the Rectangle under A Gand GE is equal tothe ſquare of 
EF, by Conſtruction , the three lines AG, FE, and GE, ſhall be pro- 
-arcional z and cherefore AH, FI, and GI, having the ſame rare, Fl (hall 
[o a mean proportional between A H andG 1 that is to ſay, between the 
ſquares LM and NO, equalto thoſe ReQangles: Btit LO isalfoa mean 
'proportional berween the ſame LM andNO : therefore the ReQtangles 
land LOare equal: But! DK iscqualroFI, and MN to LO, there- 
forethe whole D I is equal to all the GnomonR O, ON, NP, withrhe 
[fquareN O : But the whole Alisequal tothe ſquares LM and NO, by 
'Conſtrution , therefore the remainder A C ſhall be equal to the re- 
'maining \quare T Rzrherefore TS is equal in power to the Space AC : I ſay; 
'tatT $ is a Reſidual. 

| For ſeeing thar the ſpaces A Hand GI are ſhewn rational, and to them 
are equal LM andN O , the ſame ſquares LM and N © thallbe rational, 
andthereftore T O and S O rational. 

Azain, ſceing that F Lis ſhewn medial, L O cqualthereto ſhall be alſo 
medial: Therefore LO andN O, are incommenſurable, the one being 
rational, and the other irrational; therefore m the lines TO and$ O, ha- 
vingthe ſame rate as LO andNO, are" incommen{ſurable in length ; 
therefore the remainder T $ is a Reſidual: Therefore, &, VWhich was to 
be demonſtrated. 


: 


[ 


| PROP, 93} THEOR. 69. 


IF a Space A C , be conteined under # rational line AB, 


= — 


1)36. 19, 


m)r.6, 
n) 10. 10, | 


na ſecond Reſidual AD, the right tne equal in power tothe | 
{nt Space A C, 1s a Reſidual firſt Aedial. 


Demo. Sratze, Or let DE be che agrecing line to AD; thercforc A E and 

DE , by the Definition of the ſecond Reſidual, ſha'l be 
onal, commenſurable in power only , and the agreeing D E commen- 
{urable in length to the rational A B; and laſt'y, A E ſhall be more in pow- 
erthenD B, by the ſquare of a line commenſurablc in lenzth thereto : Let 
DE bedivided in two equal parts in F, and for the reſt ler itbe done as in 
the precedent Propoſition , * AG and GE ſhall be commenſurable in 
lengeh ; and theretore b each ſhall be commenſurable to the whole AE ; 


commenſurable in length ro AB, DE being propoſed commenſurable in 
lenzthtoche ſame AB; © A E and D E ſhould be commenſurable in length 
toone another, which is abſurd , being propoſed commenſurable in power 
ly: ) theretore das well AG as GE is incommenſurable in length to 
AB: But AG andG E commenſurabie to the rational AE are rational : 
Therefore as well ABand AG. as ABandGE , are rational, commen - 

able in power onely : Therefore © as wellthe Rectangle A H as G I,con- 
ned under the rational commenſurable in power only; 1s Medial. 

Again, aswell D F as FE, being commenfurable in length to D E., pro- 

led commenſurable in length to the rational AB, DF and FE, thall 


a) 18. 1c, 
b) t5.10, 


c) I2,10, 


d) I 4+7 ©» 


e) 22; 19, 


commenſurable in length ro A B rational, as appears by the 12 Propo- 


— OO "—* 


ition, and therefore rational : therefore * as well the ReQangle DK as f ) 20, 10. 
V v 3 Fl, 
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9)10. I0, 


— 


1) 75,10. 


h) 0.10, 


F I, conteined under the rational commenlurable in lengrh is rational, Ap 


it ſball be ſhewn as in che 92 Propoſition , char T'S 15 equal inpower to the 
Space AC. I ay that TS is alfo a Reſidual firſt Medial, 

For AGandG E , being commen(urable in -_ » 8 AHandGTh. 
ving the fame rate as they ſhall be commenſurable , and therefore ap 
their equal ſquares L M and N O commenſurable : therefore the ſidesT0 
and S O, ſhallbear leaſt commenſurable in power, ButT O and $ Oar 
Medials , bcing the ſquares LM and NO equal to AH and GI (ſhew 
medials,) are Medials. And foraſmuch as F I, and therefore its cqual L0, 
is rational, and therefore incommenſurable ro the Medial NO, hbTg 
and S O having the ſame rate as they ſhall be incommenſurable in length, 
and being ſhewn Medials, and commenlurable , the ſame TO and $0 
ſhallbe Medials, commenſurable in power only : and contcining theRe. 
Qangle L O, ſhewn rational , i T $ (hall be a firſt Refidual : Therctoreygc, 
Which was to be demonſtrated, 


— 


PROP. 94: THEOR. 70. 


If a Space A C, be conteimed under a rational hut AB, and 
a third Reſidual AD , the right line equal in power ts the ſane] 
Space is a Reſidual ſecond Metal. 


P 
=: D FT GE 
10 
Q_ $7 = K 


Demou(|rationu FF Or let DE be the agreeing line to A D; therefore AEand 

: D E according to the Definition of the third Reſidual ſhall 
be rational , commenſurable in power only ; and neither AE nor DE 
ſhall be comen{urable in length tothe rational AB, and A E ſhall be more 
in powerthen DE , by the ſquare of a line commenſurable in length there- 
to: LetDE be divided in twoequal parts in F, and let the reſt of the Cen- 
ſtruction be finiſhed , as in the 92 Propoſition. 

Again, as in the 92 Propofition, A G and G E, ſhall be commenſurable 
in length roone another ©: and therefore bas well A G as G E, commenlu- 
rablein length to thewhole AE: but AEis propoſed incommen{urable to 
the rational A B: therefore as well A G as G E, ſhall be incommenſurable 
in lengthto AB: Therefore as well A GasG E, ccmmenſurable to AB 
rational , being rational : as well ABand AG, as AE and G E, arerativ- 
nal, commenſurable in power only : therctore © the one and the other Re- 
angle AH and GI, ſhall be Medial. 

Again, DE being propoſed incommenſurable in length to the rational 
AB, DFandE F commenſurable in length to DE , 4 ſhall be allo incom- 


menſurable in length to A B: theretore D F and FE, being commen(ur 
ro 


_ 


> ao iok © 


- & af 


— 
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oD E rational, as well AB and DF ,as ABandFE ſhall be rational 
commenturable in power onely ; and therefore © as well the Rectangle D K 
25F1, ſhall be Medial : and as in the 92 Propoſition , it ſhall be ſhewn 
char T S is equal in power to the Space A C: I fay, that TS isa Reſidual 
ſecond Medial. 

For AH and Gl being ſhewn Medials,their equal ſquares LM &N O ſhall 
bealſo Medial; and cheretore TO and$S O Medials, and * ſeeing that A H 
and G I (having the ſame rate as A G and G E ſhewn commenſurable;)are 
commenſurable , rhe ſquares LM andN O ſhall be alſo commenſurable; 
therefore T O and S O are commenlurable ar leaſt in power. 

Bur foraſmuch as AE and DE are commenſurable in power only ; that 
isroſay, incommenſurable in length z and GE is ſhewn commenſurable in 
length wo AE, and F E commenſurable in length to DE, GE andFE ſhall 
be incommenſurable in length ; and therefore 8 GI and FI, having the 
ſamerateasG E and F E; that is to ſay, their equals N O and L O are in- 
commenſurable. VWhereforc T O and $ O having the ſame rate as L O and 
N O are incommenſurable in length, and being ſhewn Medials, and com- 
menſprable , they ſhall be Medials , commenturable in power only; and 
contetning L O a Medial : (for fccing that L O js equal to FI,as appears by 
the 92 Propoſition, which is ſhewn medial, LO ſhall be alſo a medial;) T $ 
ſhall be a Reſidual ſecond Medial : Theretorc, &c, Which was tobe 


| demonſtrated. 


* 
————__—_— 


PROP. 55» THEOKR. 71. 


If 2 Space A C be conteined under arational line AB , and 
4 fourth Reſidual AD , the right line equal in power to the 
Fy : ; ; 

ſadSpace A C, 15 a line Minur. 


| Demonſtration For let DE be the azrecing line to A D; therefore AE and 


DE ſhall be rational, commenſurable in power only, by the 


| Definition of the fourth Reſidual : and A E commenſurable in length to 


A Brational : andthe ſame AE ſhall be more in power then D E, by the 


{quareof a line incommenſurablc in lengrch thereto : Ler DE be divided in 
wo equal parts in F , andthe icſt done as is betore thewn: Therefore AG 
and GE 3 ſhall be incommenfurable in length ; ſeeing that AE is more in 
powerthen DE, by rhe ſquare ot a line incommenſurable in length there- 
to: Andto AE is applyed a Rectangle under AG and GF, equal to a 
quarter of the ſquare of D E, wanting a ſquare figure, and AE being ra- 
tional, and commen(urable in length tothe rational AB, bthe Rectangle 


AI ſhall be rational. 


Again, D E being rational, and incommenſurable in lenzth ro A B ratio- 
ml: DI and therctoreits half FI, ſhall be medial. And moreover A G 
adGE being incommenfurable in length, AH and GL « having the 
lame rate, ſhall be incommenſurable z and as in the 92 Propoſition, fo here 
itihall be ſhewn that T $ is equal in power to the SpaceA C ; I ſay, thar 

Sis a Minor. 

For the compound of the ſquares L M and N O, deſcribed of T O and 


SO, is equal to the Rectangle Al, by Conſtiuction : bur the ſame is 


tn... 


Aewn 


3 


9) 10.10» 


a)19.10, 


6) 20, TOs 


%\ 
C) 22. 10, 
d) TO0.10; 
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c) 78.10. 


| 


| 


: | Ros 
ſhewn rational ; therefore the compound of rhe ſquares of T Oandgs 0 


ſhall be rational : In like manner F I being ſhewn Medial;L © conteined yp. 


der T O and S O, equal hereto, ſhall be Media]. : 

Laſtly, A HandGl, being ſhewn incommenſurable, their equal ſquares 
L Mand NO, ſhallbe incommenſurable, and therefore T O and $ Oin. 
commenſurable in power : Therefore T O and S O being incommenſurahl, 
in power , and the compound of their ſquares being rational, and the 


Rectangle under them medial, the remainder T $ ſhall be a Minor : There. 


fore, &c, Which was to be demonſtrated. 


_ 
—— — 


PROP. 96. THEOR. 72+ 


If a Space A C, be conteined under a rational line AB, and 
a fifth Reſidual A D, the r1ght line equal m power to the ſa 
Space AC ,1s a line making with a Space rational,a whole mediul, 


L \ Wi, 

| FG A. = FT OH 

; 10 

T-—+ ; 

'4f 

| 

| 1 c—_—_ 

Q. = -.1%.. S. K HL 


Demonſtrating EtDE azrceto AD, by the Definition of the fifth Refi” 

dual, AE and D E fhall be rational , commen(vurable in 
power only, and DE commenſurable in lengrh tothe rational AB, ſoAE 
ſhall be more in power then D & , by the ſquare of a line incommenſurable 
in length thereto, 

Let DE bedivided in two equal parts in F , and do the reſt as is before 
ſhewn. Therefore as in the precedent Propoſition, A G and G E ſhall be 
incommenſurable in length ; and foraſmuchas A E is rational, incom- 
menſurable in length to A B rational, as is ſaid in the 93 Propoſition , Al 
2 (hall be Medial. ; 

Allo, ſeeing that D E is rational, commenſurable in length to AB rat 
ona], Þihe Rectang'e DI, and therefore its half F1,is rational. 

Again, as in the precedent Propoſition, AH and G1 are incommenſura- 
ble, and asis ſhewn inthe gz P:opoſition, T $ equal in power to the Space 
AC, I fay that TS is the line with which a Space rational makes 
whole Medial. | 

Foraſmuch as it hath been ſhewn that Al isa Medial , the compound of 
the ſquares L M and N O, of the lines TOandSO, equal thereto 1s ME 
dial, and Fl being a rational!, as we have ſhewn , the Rectangle L O con- 


|teined under TOandSO, equal thereto , is alſo rational, and T Oand 


$ Oare incommenſurable in power , as is ſhewn in the precedent : there- 
fore —_ that the compound of their ſquares is medial , and the Re- 
Rangle under them rational, the remainder < TS is the line with whicha 


rational makes a whole Medial : Thereforc, &c, Which was to —_ 


ſtrated. 
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PROP. 97. THE OR. 73. 


If a Space A C be conteined under a rational line A B , and 
a foxth Reſidual AD, the right line T'S , equal im power to the 
udSpace A C, 1s that wbich with a Rettangle Medial makes 
a whole Medal. 


| 
| Demanfration | ag let D E azree to the ſame AD : therefore AE and 
DE by the Dctinition of the Sixth Reſidual , are rational, 
commenſurable in power only , and neither one nor the other is commen- 
|{urable 1n length ro the rational AB ; and finally , AE ſhall be more 
in power then DE , by the ſquare of a line incommenſurable un length 
thereto. 
| Let DFbe divided in two cqual parts in F, and let the reſt be done as 
before is ſhewn : Therefore as inthe 95 Propoſition, A G and GE ſhall 
'beincommenſurable in length. 
| And ſeeing that as well AE as DE itsrational, incommenſurable in 
length roche rational A B : as well Alas DI, and chcretore Flrthe halte 
o DI, ſhallbe medial, and AH aud GI asin the g5 Propoſition, ſhall 
be incommenſurable. 
| And foraſmuchas AE and DE are commenſurable in power only, b AI 
nd DI which arc in the ſamerate, are incommenſurable.; and DI and 
Flbeing commenſurable , F I < ſhall be incommenſurablero AI : Now we 
ſhall ſhew as in che 92 Propolicion, that T $ is equal in power to AC : and 
ex on TS is that , which with a Rectangle Medial makes a whole 
Medial. 
| Foraſmuch as AI is ſhewn medial, rhe compound of the ſquares L M 
.adNO , of the rightlines TOandSO, cqual thereto , is Medial, alſo 
| « _ ſhewn Medial, $ O his equal conteined under TO ands O, is a 
Medaal. 
| Azain, FI being incommenſurablero AI, as is ſhewn L © conteined un- 
'der TO and SO, ſhall be incommenſurable ro the compound of the 
(quaresof TO andS O: ſeeingthar L O is equal to FI, and the compound 
'& the ſquares of TOand SO, equalro AI. Laſtly, TOandS Oare in- 
commenturable in power , as is ſhewn in the 95 Propoſition: Therefore 
ſeeing that the compound of their ſquares is medial, and the ReQangle 
[Under them Medial , and incommenſurable ro rhe compoun4 of their 
{quares , the 4 remainder T S is that which with a Medial makes a whole 
Medial : Therefore, &c. VVhich was to be demonſtrated. 


a)22.10, 


b) 10, 10. 


c) 14.10, 


d) 79-10, | 
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PROP. 98. THE OR. 74. 


The ſquare of a Reſidual a, 


applyed to a rational line DE,,makes 
the breadthD G afirſt Reſidual. | 


DemonſtratiosF7Or to DE let there be ap-| 
plyed the ReQtangle DH, 
equal to the ſquare of AC, and to H1 
let there be applyed I K, equal to the 
{quare of B Cox in {uch ſore as the whole | 
D K may be equal to rhe compound of the | 
ſquares of ACand CB. | 
And *foraſmuch as the compound of the ſquares of A C and BC, ige-| 
qual to twice the Reftangle under AC andBC, and to the ſquareof AB, 
it the ſquare of A Band the ReQangle D F be taken away , the Redangle| 
G K ſhall remaine equal ro twice the Rectangle under A C and BC: chere- 
fore G L being divided into two equal parts in M, and MN being drawn 
paralleltoDE ; M K ſnall becqualto the ReQtangle under A C and BC, 

And foraſmuch as A C and BC arerationals ; their ſquares ſhallbera- 
tional, and therefore commenſurable ; Therefore b ſeeing that the com- 
pound of the ſquares of A C and BC is commenſurable to each of them, 
the ſaid compound, thats toſay,his equal Refangle D K ſhall be rational; 
which being applycd to the rational DE, < D L ſhall be rational, com- 
menſurable in length to DE, 

Acain, ſeeing that AC and B C are ra:ijonal , commenſuable in power 
only , the Rectangle under them , and his double G K is Medial , which 
being applyed to the rational GF, G L 4 ſhall berationa!, incommenſurs- 
blein lengthtoCF , that is to ſay, ro DE : And foraſrnuch as D K rativ- 
nal, and GK Medial, that is to fay irrational , are incemmenſurable, DL 
and GL < having the ſame rate as D Kand G K, ſhall be incommenſura- 
ble in lehgth : Therefore being ſhewn rational, they ſhall be rational, 
cothmen(ſurable in power only , and therefore f the remainder D G ſhall be 
a Reſidual. I ay itis a firſt Reſidual, 

Foraſmuch as the Reftangle under ACandBC, that is to ſay MK 182 
mean proportional between the ſquares of AC and B C , thatis to ſay, bt 
tween DKandIK: DH, MK, andI L,are continually proportional, and 
the lines DI, ML, and1L, continually proportional , being in the ſame 
rate. Wherefore 8 the Reftangle under D land I L, is equal to the {quare 
of ML; thatisto ſay, a quarter of the ſquare of G L. 

And foraſmuch as the ſquares of AC and B C,or their equals D Hand[k 
are commenſurable : bDIand1L, beius in the ſame rate , ſhall becom-| 
menſurable in length ; therefore DL and G L being unequal , and to the 
greateſt there beapplyed a Retangle uuder DI and 1 L, equal co the quat- 
cer of the ſquare of G L the leaſt , wanting a ſquare figure , and DI being 
ſhewn commenſurable in lengthroI L, D L Yall be more in power thcl 
GL, bythe ſquare of a line commenfurable thereto in length : heretore 
D G being ſhewn Reſidual, and chat the whole D L i is more 1n 9 
then GL , his agreeing line by the ſquare of a line com menſurable in 1eng, 
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Hcreto; and that the ſame whole D L is commenſurable in lengzh roche 
\rarional D E , by the Definition, D G ſhall be a firſt Reſidual ; Thercfore 


' 


theſquare, &c. Which was robe demonſtrated. 


— 
' 


PROP. cg. THEOR. 75. 


The ſquare of a Reſidual firſt 
B medial AB , applyed to a rational 
"TC lnDE, makes the breadthD G, 
a x a ſecond Reſidual . 


Demo,ſiratton For let it be done as in the 
a8 precedent Propoſition, in 
| hevedemes {uch ſfortas D Hand K may be equal to 
| E F-N H K the ſquares of AC and BC, and GK 
| equal ro twice the ReQangle under AC 
andB C, and therefore M K equal ro once the ſame ReRangle z foraſmuch 
'thenas AC and BC are Medials, commenſurable in power only, and 
their ſquares , thar is to ſay, their equals D Hand I K medials. and com- 
[menſurable : therefore © the whole D K ſhall be commenſurable to each of 
them, Þ therefore medial; And D K being applyed to the rational DE; 
£D L ſhall be rational incommenſurable in length to D E. 
| Avain, foraſmuch as the Reangle under A C and BC is propoſed rati- 
mal, che double thereof G K ſhall be alſo rational , which being applyed 
to = rational DE , 4GL ſhall be rational, commenſurable in length 
wDE, \ 
| Butforaſmuch as D K Medial, that is to ſay irrational, and G K rational, 
areincommenſurable in length , and being ſhewn rational, <D Land L G 
{hall be rational , commenſurable in power only z and therefore frhe re- 
mainder D G a Reſidual: I lay that it is a ſecond Reſidual : For (asin the 
precedent Propoſition) we ſhall ſhew that the whole D L is more in power 
then theagreeing line G L , by the ſquare of a line commenſurable chereto 
in lengrh ; cherefore G L being ſhewn commen(urable in length to the rati- 
mal DE, the ſame D G by the Definition, ſhall be a ſecond Reſidual : 
Therefore, &c. VVhich was to be demonſtrated. 
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PROP. rw00, THEOR. 76. 


The ſquare of a Reſidual ſecond medial A B, apphed to 
rational line D E , makes the breadth D G a third Reſidual. 


Denooftration © Et there be done as is before ſhewn , and it ſhall be ſhewn 
as in the precedent Propoſition, that D K is a Medial, and 

therefore D L rational incommenſurable in length ro D E-+ and foraſmuch 
row Rectangle under AC and BC is medial, and therefore the double 
cot, towit G K, G L * ſhall be alſorational,incommenſurable in length 
DE. X x But 


Re 


[0 


a)23. 10, | 


( 


a 
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But forafmuch as AC and B C are incommenſurable in length, and; 
AC toBC, ſothe ſquare of A C to the Reftangle under AC and BC; 
þ) 10.10» b the ſquare of AC ſhall be incommenſurable co the Rectangle under 
ACandBC: Butc the compound of the {quares of A C and BC is cop. 
menſurable to the ſquare of A C , thoſe ſquares being commenſurable, g. 
ſcribed of lines commenſurable in power , and twice the Rectangle under 
A Cand BC is commenſurable to the ſaid Rectangleunder A C and BC: 
Therefore the compound of the ſquares of A C and B C, thart is to ſay Dx, 
is incommenſurable to twice the Reangle under ACand BC, thatist 
d)ro.10, | ſayGK: andtherefore 4 DLandGL being in the ſame rate as DK and 
GK, are incommerſurable in length , and are ſhewn rational , therefore 
D LandG L are rational , commenſurable in power only ; and therefore 
eD G theremainder is a Reſidual: I ſay itis a third Reſidual, H 


OEOLLrESSFM 


_— For we ſhall ſhew as in the 98 Propoſition , that the whole DL ismae|Y| | 
in power then G L, its agreeing line , by the ſquare of a line commenſure. | 
ble thereto in length : Theretore ſeeing that neither DL nor GL ar: | 
commenſurable in length to the rational DE, as hath been ſhewn, DG|F 
ſhall be a third Reſidual, by the Definition : Therefore the {quare, &c, 
Which was to be demonſtrated. 
f4 Fa ] 

PROP. 101. THEOR. 77. + 

[RNS 

The ſquare of a line minr AB, 5 

| | | if 

hl D . applyed to a rational line DEN * 
i [9 & mM ry, Makes the breadth DG afunt 1 
77 = Reſudnal. DG 

|. þ 

| | Demonſtration FOraſmuch as the Con-|Y/ p 

pound of the ſquares of| I 'ble 
——_— ACandBC, that isto fay DK, theit| ſhev 

a) 21. 10, E F N HE equal, is rational ; D L « ſhall be rationa,}F|D C 

commenſurable in length tro DE ; and|J fir: 


ſeeing that the ReQangle under AC and BC, and therefore the double 
b) 23. 10. thereof G K is medial : G L Þſhall be rational , incommenſurable 
length to D E. 
Again » foraſmuch as D K rational, and G K irrational, to wit Medial, 
c) 10.16, | are incommenſurable ; D Land GL © being in the ſame rate, are incon- 
menſurable in length ; and being ſhewn rational,D L and G L arerational, 
d)74- 10, | commenſurable in power only : therefore 4 D G the remainder isa Reſidu- 0, 
al: Ifay that it isa fourth Refcidual, For A C and BC being commenſura- 
ble in power, their ſquares or cheir equal Re&angles D H and I K; ſhallde 
P 10.16. | incommenſurable z and therefore © D I and I L incommienſurable in length: 


| And ſeeing that the ReGangic under DI aid I Lis equal to the ſquare of | | em 
| ML, thatis toſay, toaquarter of the ſquarelof G L, as is demonſtrated 
f)19- 10. | intheg8 Propoſition, D L ſhall be more in power then G L, by che ſquare DK 
of a line incommenſurable in length ttzerero, ſceing that to D L the great 
| eft , there is applyed the Re&angle under DI and I L , equal to a quarter |F/©u 


| of the ſquare of G Lthe caſt, wanting a ſquare figure, and dividing D 8 ©. 
n 
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inparts incomm znſurable in lengch DI andI L : Therefore ſeeing that D I, 
the whole is more in powef then che agreeing line GLzby the ſquare of a line 
acommenſurable in lengeh thereto , and the whole D L is ſhewn commen- 
farable in length to che rational DE: by che Definition D G ſhall be a 


furch Reſidual : Therefore, &c, Which was to be demonſtrated, 


lb —_— 


PROP, 1092+ THEOR. 78. 


The ſquare of a line A B, which 

B with a Spare rational G K,makes the 
ET. #E NF whole Medial , applyed to a ratiw- 
nal line DE , makes the breadth 
| D G, a fifth Reſidual. 


a Demonſtration F Ec it be done as is before 
Er MM HEM ſhewn; foraſmuch as the 
compound of the ſquares of A Cand BC, 
or his equal D K is Medial : D L 3 ſhall be rational , incommenſurable in 
engthro DE, and foraſmuch as the Refangle under AC and BC, or 
the double thereof G K 15 rational , G L Þ ſhall be rational, commenſurable 
plengeh ro D E. 
| And foraſmuch as D K Medial, or irrational, and G K rational , atein- 
emmenſurable; < D Land G L having che ſame rate , ſhall be incom- 
nenſurable in length : Bur they are ſhewn rational : Therefore D L and 
GLare ra:ional,commenſurable in power only : therefore 4 the remainder 
DGisa Reſidual: I (ay ir isa fifth Reſidual, 
. Foras in the precedent, ir ſhall be ſhewn that D L the whole is mcre in 
-power then G L,, the agreeing line , by the ſquare of a line incommentura- 
[0 m length thereto : Therefore ſeeing thar the agreeing line GL is 
ſhewn commenſurable in length ro the rational DE , by the Definition, 
[DGſhallbe a fifch Reſidual : Therefore, 8&:c. Which was to be demon- 
ſtrated, 


— —— — — — — 


PROP. 103, THEOR. 79. 


The ſquare of a line AB , making mith a Spare meatat, the 
able Medial, applyed to arational line DE , makes the breadth 
DG, a fixth Reſidual. 


Demanſiration Er the ſame be done as in the former; foraſmuch as, as 
well the compound of the ſquares of AC andB C, or 
DKhis equal, as the ReQangle under A C and BC : and therefore the 
double thereof G K is medial, as wel « D L as G L, ſhall berational, in- 
cmmenſurable in length toDE , and the ReQangle under A C andB C F 
SS $ an 


— 


| 


a) 23.10; 


b)z1s 10, 


c) 10.16, 


d) 74+ 10, 


a) 23-t9, 
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b) I'4» IO, 


C) 10. 10, 


d) 74-10, 


a) 12.6, 
b) 12+ 5- 


c) 10.10, 


{d)15.10, 


Cc) 14,10, 


| 


| 


and the double thereof G K commenſurable ; G K Þ ſhall be incommeng, 
rable to the ſaid compound, that is to ſay 
roDK. And therefore ©D LandGLjy. 


B ving the ſamerate as D Kand GK, fy} 

” TER GC beincommenſurable in length. Ang}; 
OG MLL arecfhewnrational: Therefore DL a 
 ——— G Lare rational, commenſurable in gy. 


| cr only; therefore 4 D G 1s a Reſidual, j 
| ſay it1s a ſixth Reſidual. | 
For as in the 101 Propoſition, we ſhy] 
[ _ that the whole ” L is more inpoy. 
er then the agreeing line GL , by ; 
E F N HK ſquare of a line incommenſna : 
length thereto : Therefore ſecing that nei. 
ther DL nor GL is commenſurable in length to the rational DE, by 
the Definition, DG ſhall be a ſixth Reſidual, Therefore, &c. Which 


was to be demonſtrated. 


he 


PROP. 104, THEOR. $0. 


6 The right line D E conmenſul 
A——|—C n length ty a Reſidual AB, ts al 
D — \—F a Reſidual , and of the ſame order 


E 
a5 AB. 


Demonſtration FP Or letitbeas ABtoDE, *{oBCtoEF , therefore he 

whole A C ſhall be tothe whole DF, as A BtoDE; or 
BC toEF: foraſmuch thenas A Band DE are propoled commenturable 
in length, <-ACandDF, andBC andE F, ſhall be alſo commenlurable 
in length; and foraſmuch as ACand BC are rational, their commenty- 
rablesD Fand E F ſhall be rational : Again, foraſmuch as AC istoDF, 
as BCistoEF; andalternately, as ACtoBC, fo DFtoEF: andAC 
and BC are commenſurable in power only : Therefore D F and E Fihall 
be a'{o commenſurable in power only, and being ſhewn rational, there- 
 :t55ainder D E is a Reſidual : Ifay thar itis of the ſame order as AB. Forfirlt 
let A C be more in power then B C, by the ſquare of a line commenturable 
in length thereto ; thar being 4 D F ſhall be more in power then E F, by the 
ſquare of a line commenſurable inlengrth thereto : Therefore it A C be com- 
mcenſurable inlength to the rational expoſed,to the end that AB may be a firſt 
Reſidual,DF ſhall be alſo commenſurable in length to the rational expoſed 
ſceing that as well the rational expoſed,as DF,is commenſurable in lengrhto 
the ſame A C ; Therefore, by the Definition,DE ſhall be a firſt Reſidual, 
to wit, of the ſame order as A B. Butif B C be commenſurable in lengtheo 
the rational, in the ſame manner E F ſhall be commen(ſurable in length 


tothe rational ; therefore the one and the other A Band D E, bythe Deki-| 
nirion ſhall be a ſecond Reſidual. 

Laſtly, it neither the one or the other A C nor B C, be commenſurable 
in length to the rational expoſed ; © alſo neither the one nor the other 


nor E F ſhall be commenſurable in length tothe ſame rational: T wr” 
WR 7 


ki. DAM 


— a0 RF] 
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ell the one as the other ABorDE, ſhall be a third Reſidual by the 


Definition. 


Now let A C be more in power then BC , by the {ſquare of a line incom- 
menſurable in lengrh thereto 3 that being *D F thall be more in power chen 
FF, by the ſquare of a line which ſhall be incommenſurable in lengeh 
hereco. Wherefore we ſhall ſhew as before , that D E is a fourth , fitch, 
xrfixch Reſidual. Therefore, &c, Which was to be demonſtrated. 


-_— 


PROP. 105. THE OR. 81, 


, The right lineD E , commenſurable 
to a Medial Reſidual AB , 15 alſo a 


Q8 AB. 


ene-ratios Or as ABisto DE, *ſolet BCbetoEF: Therefore the 
| whole AC ſhall be to the whole DF, as ABtoDE, and 
BCroEF: foraſmuch then as AB and DE are propoſed commenſura- 
ble, >BCandEF, and ACandD F ſhall be alſo commenſurable, and 
AC and B C being Medials D F and E F < commenfurable co them, ſhall 
\bealſo Medials. | 

| Agiin, AC beinztoDFasBCtoEF, andalternately, as ACtoBC, 
bD FroE F, bur A C and B Care commenſurable in power only ; There- 
(fred D F and E F ſhall be commenſurable in power only : Wherefore 
DFandE Fbeing ſhewn Medials , the remainder © D E ſhall be a Refidu- 
alMedial': I ſay that it is of the ſameorder as AB, for ſecing rhatas AC to 
K,loDFroEF:andas A C to BC, fo the ſquare of A C tothe Refanegle 
under ACand BC,endas D Fro E F,fo the ſquare of D F to the ReQtangle 
der DFand E F : Therefore as the {quare of A C to the Rectangle un- 
der AC an.!BC, ſothe ſquareof DF to the Rectangle under DF and 
EF: andalternately, as the ſquare of A C to the ſquare of D F: ſo the 
Refangie under AC and BC, to the ReQangle under DF and EF: 
therefore the ſquare of A C being commenſurable to the ſquare of D F, 
ACandD F being ſhewn commenſurable , f rhe Refangle under A C and 
'BCihallbe commenſurable ro the Reangle under DF and E F* there- 
foreif the Rectanole under A C and B C be rational, in ſuch ſortas A B 
[My be a firſt Reſidual Medial, the Rectangle under D F and E F, com- 
'Menſurable thereto , ſhall be alſo rational; and therefore 8 D E ſhall be a 
Kelidual firſt Medial: bur if the Reftangle under A C and BC be Medi- 
tl infuchſort as AB may be a ſecond Reſidual Medial : the Re&angle 
inder DF and E F, commenſurable thereto , h ſhall be alſo Medial : 
Therefore i D E ſhall be a {econd Reſidual Medial ; Therefore,8&c, Whieh 
Ws to be demonſtrated. 


PROP 


PTY” Reſidual Megzal, and of the ſame order | 


a) 12-6, 


b) IO, IOs 
C) 24+ 10, 


d) IO, IO, 
e)7 5576-10] 


f)16. 10, 


9) 75-10. 
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2) 23-6, 


b) 10. 10, 


c) 9. d. 


| d)C.24.10, 


Cc) 10, 10, 


f) 77-10. 


| 
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PROP. 106. THEOR, 82. 


= The r1ght line D E, commenſars 
ble to a line mmor AB, 1s alſo a hy 
ns . 
_ - a MINUOY. 


Demorft74:;0n FPOr let be done as is before ſhewn, in ſuch ſort as A Band 
L BC, may have the ſame rate toDE andEF, as ACy 
D EF. as in the former Propoſition, D F and E F thall be commenſurahle 
toACandBC, beirin length and power, or in power alone, and ſeeing 
that as A Cis toDF, ſoBCistoEF, andalternately, as ACtoBC, 
ſoDEtoE RF, 2astheſquareot AC tothe ſquareot BC, fo the ſquare 
of D Fro tne ſquare of E F, and in compounding , as the compound of the 
{quaresof A C and B C, to the ſquareof BC, fo the compound of the 
{quares of D FandE F, tothe ſquare of E F : and by permutation, asthe 
compound of the ſquares of A Cand BC to the compound of the ſquares 
of DFandE PF, forthe ſquareof B C to the ſquare of E F : But the [2 
of BC is commen(urable to the ſquareot EF, BCandeE F being ſhewn 
commenſurable : Therefore > the compound cf the ſquares of A Cand 
B C is commenſurable ro the compound of rhe ſquares of D FandEF; 
Bur the compound of the ſquares of AC and BC is propoſed rational ; 
Therefore © the compound of the ſquares of D F and E F is rational, 
Again, as is ſhewn in the precedent Propoſition , the Reftangle under 
ACandBC is commenſurable to the ReQangle under D E and EF: but 
rhe ReQangle under A Cand BC is propoſed Medial'; therefore *theRe- 
angle under D Fand E F, ſhall be alſo Medial; and ſeeing that as AC 
isto BC, fo DF is toEF: andAC and BC are incommenſurable in 


{ power, DFand E F < ſhall be alſo incommenſurable in power : therefore 


DF andE Fbeing incommenſurable in power , and making the'compound 
of their ſquares rational, and the Reangle under them Medial: f DE 
ſhall be a Minor : Therefore, & , Which was to be demonſtrated. 


PROP. 107 THE OR. 8z. 


B The r1ght line D E, commenſirati 
A— |-C to a lime AB , the which mith a Space 
Dus rational, makes the whole megual , tht 


ſame ts alſo a line making with a pat 

rational a whole medial. \ 
DemoyſtrationFOr having made the Conſtruftion as before, it ſhall be 
ſhewn as in the precedent Propoſition , that the compoun 

of the ſquaresof A C and B C is commenſurable to the compound of the 


ſquares of DFandEF, therefore the one being propoſed medial, * che 
other thall be alſo Medial. 


| 


Again) 
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A 
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hoain, (as in the 105 Propolition,) it ſhall be ſhewn ehar the Refangle 
nder AC and BC is commenſurable ro the Rectangle under D F and 
EF; therefore rhe one being propoſed rational , b che other ſhall bealſo 
rational : And ys as is ſhewn in the precedent Propofition, D F and 
|xFare incommenſurable in power ; Wherefore D F and E F being incom- 
\menſurable in power,2nd makinz he compound of their ſquares medial,and 
the Re@angle underthcm rational : © DE ſhall make with a Space rational, 


a whole medial. VV hich was co be demonſtrated, 


—  —— 


PROP. 108. THEOR. 84. 


$ The right line DE, commenſurable 
om < to the line A B , the which with a Space 


D— 1---F * medial, makes a whole medial , the 


8 me 6-=-c_ OT 
fame 15 alſo a line making with a Space 
nedial a whole metal. 


| Demonſtration For having made the Conſtruction as before, we ſhall thew 
as in the 106 Propoſition , that the compound of the {ſquares 
of AC and B C , is commenſurable ro the compound of the ſquares of D F 
ndE F; theretore the compound of the {quares of AC and B C being pro- 
poſed Medial ; * chatof the ſquares of D F and EF ſhall bealſo medial. 
; Again, (as in the 105 Propofition,) it ſhall be ſhewn that the ReQangle 
\wder AC and B C is commenſurable co the Rectangle under D F and E F;, 
therefore the one being Medial, the other ſhall be alſo Medial. Andas in 
the 106 Propoſition, D F and E F ſhall be incommenſurable in power. 
| Laſtly, foraſmuch as the compound of the ſquares of DF and EFis 
commenſurable ro the compound of the ſquares of A C and BC, asis ſaid, 
ad the Retangle under D FandE F is commenſurable ro the ReQangle 
der AC and BC. But the compound of the ſquares of AC and BC, 
andthe Reftangle under AC and BC are propoſed incommenſurable : 
Therefore the compound of the ſquares of DFand EF, andthe ReQtan- 
zeunder DF and E F ſhall be incommenſurable : Wherefore D F and 
EFbeing incommenſurable in power , and the compoundof their ſquares 
Medial, and incommenſurable to the compound of their ſquares; ÞDE 
makes with a Space Medial a whole Medial : Therefore, &c: Which 
vs to be demonſtrated. 


tm - E 
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' PROP. x99. THEOR. 8. | 
ms wy - If a Space medial CD , be 
| cut from a rational A D , the 
s 2 rioht line which is equal m power 
[2 © to the reſt of the Space A By 18 One 
of theſe two Irrationals ; to wit, 


ad D aRefidual, or Minor. 


B Demon- 


a)C.24-10. 


b) 791 Os 


— he 
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a) 45-1. 


| 
\ 
| 


| 
| 
'b) 21. 10, 


©) 92. 10. 


a) 23-10, 


b)z1,10, 


c)13.10, 


d) 74.10, 


% _—_— 


f) 95-10, 


— 


| The whole E K being ſhewn commenſurable in length to EF rational, ac- 


| 


 —— 


DemonſtratiosF;Or let the rational EF be expoſed, * to which let there he 

applyed the Rectangle E G equal ro A B, and to GH the 
Recanele HI, equaito AB, and to GH rhe Reftangle H I, equaltoC D, 
in ſuch ſore as the whole EI may be equal ro the whole A D, foraſmuch 
thenas E I equal to A D rational is rational, > E K ſhall be rational, com. 
menſurable in length ro E F rational. | 

Again, foraſmuch as HI equal to CD medial is medial: HK ſhallhe 
rational, incommenſurable in length ro E F. Wherefore E K being com- 
menſurable in length toE F : Bur HK incommenſurable in length tothe 
ſameEF, <EK and HK ſhall be incommen{urable intength, andbeing 
rational, they ſhall be rational, commen(urable in power only ; and thete- 
fore d the remainder E H isa Reſidual, and H K an agreeing line thereto, 
Therefore E K is more in power then H K, by the ſquare of a line which is 
therero commenſurable in length,or incommen{urable. 

If E Kbemore in power then HK, by the {quare of a line which is com- 
menſurable in length thereto, the whole E K being alſo ſhewn commenſu. 
rablein length to E F rational : by the Definition , E H ſhall be afirſtRef- 
dual : Wherefore the line equal in power to the Space E G , conteined un- 
E F rational, and the firſt Reſidual E H ; that is to ſay, the Space AB, e- 
qual tothe ſame,*< is a Reſidual: But if E K be morein power then HK, by 
the ſquare of a line which fhall be incommenſurable thereto in length, 


cording to the Definition , E H ſhall be a fourth Reſidual; Wheretorethe 
line equal in power to the SpaceE G , conteined uuder E F rational, and 
E Ha fourth Reſidual ; that is to ſay , the Space AB equal thereto, fisa 
Minor: Therefore, &c. Vhich was to be demonſtrated. | 


—_— 


PROP. r10, THEOR. 86. 


If a Superficie rational CD, 
be cut from a medial AD, thy 


Wi: 1 3 make two other irrationals ; to it, 
2 F_—_—_—_ JL either a Reſidual firſt medial, 


E L2! K. 


—_—— 
[ 


© | ov 
or a line making with a Spare ratt- 

q onal a robole medial.” | 
B Demonſtration $5 be done the ſame 
Conſtrudion as betore: 


Foraſmuch as EI equal tothe Medial A D, is medial , E K 2 ſhall be ratio 
nal, incommenſurable in length to E F. 

And foraſmuch as HI equal tothe rational C D is rational : HK *ſhal 
be rational, commenſurable in length roE F: Therefore H K being cor 
menſurable in length to EF: but EK incommenſurable in lengrh tothe 
lameEF, HK and EK c ſhall be incommenſurable in length, and are 1a- 
tionals, they are then rational, commenſurable in power only : Therefore 


d the remainder EH is a Reſidual, and HK an agreeing line thereuntoz 


therc- 


FO "II 


FEE 7 


— 
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—rcE Kis mare in power then H K, bythe ſquare of a line cotamen- 


xable cherero in length , or incommenturable, if commenſurable , and 
teagrecing line H K being ſhewn commenſurable in length to E F ratio- 
al, by the Definition, E H ſhall be a ſecond Reſidual : Therefore the line 


: 


qual in PoWer t© the Space E G, contcined under E F rational, and E H, 


\ſccond Reſidual , thar is to ſay, AB equal thereto, ©isa Reſidual firſt | ©) 93-10, 


medial: Burif E K be more in power then H K , by rhe ſquare of a line 
commenſurable in length therero, the agreeing line H K being ſhewn 
ammenſurable 1n lengrh ro E F rational, E H ſhall be a fifth Reſidual, by 
te Definition : Thereforcthe line equal in power ro the Space E G,, con- 
ined under E F rational , and the fifth Reſidual E H , that is ro ſay A B, 
qualcherero\, 1s A line * which with a rational makes a whole Medial : 


Therefore, &c, Yhich was to be demonſtrated. 


” k —— 


PROP. 111, THEOR. 87. 


bs - HK If a ſuperfuies medial C D, be 
et. cut froma ſuperficies medial AD, 
bh. mncommenſurable to the whole, there 
FL I —IT js made two other irrationals ; ti 


| T ; NY 

wit , a Reſidual ſecond medial; 

| or a line making mth a ſaperfu1es 
B medial, a whole meatal. 


mnfratconFROc having made the ſame Conſtrudtion as before : Foraſ- 
much as EI and HI, equal ro the Medials A D and CD are 
Nedials; E K and H K 2 ſhall be rational, incommenſurable in length to 
F;aADan4CD, thatis roſay, FI and H L being propoſed incom- 
anlurable,b E KanlH K haviag the (amerate , ſhall be incommenſurable 
tlength, an4 are rational; therefore rhey are rational , commenſurable 
power only : theretore < E H remtining is a Reſidual;and H K an agreeing 
laecherero; therefore E K is more in power then H K , by the ſquareof a 
lnecommenſurable thereto in lengrh, or incommen{ſurable. 
 Itbyche ſquare of a line waich my be conimenſurable thereto in length; 
Mithe one and the other E H and H K being ſhewn not commenſurable in 
to£& F rational, accordinz ro Definition, E H ſhall be a third Reſi- 
. Wheretore the line equal in power to the Space E G , conteined un- 
the rational EF, an4che cnird Reſidual E H , that is to ſay A Bequal 
eto, 15 a Reſidual ſecond Medial: Bur it E K be more in power then 
k by che ſquare of a line incommenſurable in lengch thereto, neither 
ne norche other E Knor HK, beinz commenſurable in length roE F 


— — 


l: Taerefore che line equal in power toE G, conteined under E F rati- 
Y y _ onal. 


» as is demonſtrated by the Definicion, E H ſhall be atixth ReGi- | 


| 


 f)g6-16, 
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2a) 234 10, 


B)1c-10, 


c) 74+ 10. 
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| c) 61.10. 


þ 


d) 12,10, 


©) 14. 10, 


f) 74.10. 


| b ſhall be a firſt Reſidual : Let then D E be an agreeing line there- 


onal , and EH a {ixth Reſidual, thatis roſay, A Bequal thereto, jz1 
which with a Space Medial makes a whole Medial : Therefore, If, & 
Which was to be demonſtrated, 


—_—— 


PROP. 112. THE OR. 88. 


The line A, called Apotome 


WO 
Bn or Reſidual, int the ſane wth 
2 line of two names, or Binomial, 
+ Demesſtratioz 7 Or let' A be a Binomial (if 
. ofſible) and having expo- 
C ſed the rational! BC, ©1erthere be apphyed 


ro BC the Rectangle C D, <qualto the 
ſquare of A ; Foraſmuch then as A is a Reſidual , the breadth BD 


to 5 Therefore by the Definition of the firſt Reſidual , BE and DE 
| ſhall be Rational , commenſurable in power only , and B E ſhall be 
more in power then DE, by the ſquare of a line which ſhall be com- 
menſurable in length thereto z and BE ſhall be commenſurablein lengtheo 
B C rational : Again A being alſo propoſed ro be a Binomial ; <thelame 
breadth B D ſhall be a firſt Binomial: Let BF be his greateſt name: 
Therefore by the Definition of the firſt Binomial B F and F D ſhall bers 
tional , commenſurable in power only, and BF ſhall be more in power 
then FD, by the ſquare of a line commen{urable in length theteto, 
and BF ſhall be commenſurable in length to the rational BC; there- 
fore as well BE, as B F being commenſurable in lengthto BC; 4BE 
and B F ſhall be alſo commenſurable in length ro one another : 
Wherefore the whole BE , bcing commenfurable in length to his 
part BF , the ſame BE ſhall be alſo commenſurable in lengrh to his 
part BF , the ſame BE ſhall be alſo commmenſurable in length to 
che other part FE ; and therefore B E being Rational, FE ſhall be 


allo Rational, 

And fotaſmuch as the two BE and F E, are commenſurable in length, 
BE is incommenſurable in lengthro DE (B E and D E being Rational, 
commenſurable in power only, ) © the remainder FE ſhall be incom- 
menſurable in length to the ſame DE : Bur as well F E as DE> 5 
ſhewn Rational : Therefore F E and DE are Rational , commenſura- 
ble in power only : Wherefore the remainder FD , f is a Reſidual 
and therefore Irrational. But it is alſo ſhewn Rational, which is ab- 


ſurd: Therefore, &c, Which was to be demonſtrated. 
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From theſe things demonſtrated, may be gathered, that the 
Reſidual, and the other Irrationals following the ſame Reſidn- 
dl, are ncither Medals, nor the ſame to one another. 
| For the ſquare of a Medial applyed to a Rational , m#kes 
the breadth rational, incommenſurable in length to the Rati- 
onal propoſed. 

But the ſquare of the Reſidual applyed to a rational line, 
makes bthe breadth, a firſt Reſidual. 

And the ſquare of the Reſidual firſt Medial, applyed to a 
rational line, c makes the breadth a ſrcond Reſidual. 
| Buttbe ſquare of the Re{tdual ſecond Medial , applyed to 


Lina line, q makes the breadth a third Reſidual. 


| Furthermore the ſquare of the Minor applycd to a rational 
line, © makgs the breadth a fourth Relidual. 

But the ſquare of a lineg the which with a ſpace rational, 
wakes a whole Medial, apphyed to a rational line, * makes the 
breadth a fifth Relidual. 

Laſtly, the ſquare of a line , which with a Space Medial 
nekes a whole Medial , gapplyed to a rational line. , makes 
the breadth 2 ſixth Reſidual. ; | 

Therefore the{e breadihs being different from the breadth of 
the Medial, and to one another ; I ſay, from the breadth Me- 
Wal, being the one is rational, and the others irrational : But 
to one another , foraſmuch as they are not Reſiduals of the 
[ame order : it is manifeſt that the Reſidual and the other Tr- 
rational 5 following do di fer among themſelves » and from the 
Medial, 

But foraſmuch as it is ſhewn in this Theorem , that the Re- 
ldual ;s not the ſame as the Binomal 3 and that the ſquares 
f the Reſidual , and of the other five Irrationals following, 
#Pplyed to a rational line, makes the breadths a Firſt, Second, 
Ibird, Fourth, Fifth, and Sixth Reſidual ; but the ſquare of 


theBinomial , aid the other five Irrationals following applyed 


0 a rational lic makes the breadth a Firſt, Second, Third, 
Fourth, F ifth, and Sixth Binomial. It is manifeſt that the 
breadths of the Reſidual , and the other five Irrationals fol- 


lowing , are not the ſame as the breadihs of the Binomuaals , 
ad the five other Irrationals following , foraſmuch as not any 


Cm INEE 


'B & Le-. 


b) 98.10, 
C) 99410, 
d) 100. 10. 


ec) 101,10, 


f)102-19, 


9) 103.19, 
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a) 45-1. 


—. 


K B F.-IH , The "wrt &. hr 
The ry nt A, being a to a Bt 
2 » VeINg appiye 
D 4 G mal le BC, make the breadtl 
p 6-4 BF Reſidual , of mhib tht 
E 


proportional tothe names BD and D C, of the Binomial BC, 


M—_— 


and the others following, do differ from the Binomial , and th; 
othcrs following : Wherefore as well thoſe as the others, do dj, 


line being propoſed, there will be 17 Irrational lines differin 


from one another , of which we hawe diſcourſed bitherto , and 


they are theſe following. ,0 | 


2 The Binomial line, or line of two names. 
3 The firſt Bimedial. 
4 The ſecond Bimedia]. 
5 The line Major. © 
6 The line equal in power to a Rational and a Medial 
The line equal in power to two Medials. "77: 
The Reſidual, or Apotome, | 
9 The Reſidual firſt Medial. | 
10 The Reſidual ſecond Medial. 
11 The line Minor. 
12 The line making with a Superticic Rational, a whole 
Medial. | 
13 The line making with a Superficic Medial , a whole 
Medial. 


x The Medial line. | 
| 


PROP, 113, THE OR, 8g, 


name s$ are commenſurable \ and 


(9 


and over and above the Reſidual BE, is of the ſame order 0s th 
Binomual B C. | 


Demonſtration =_— 1toDC the leſſer name, let there be applyed CG 
equal co the ſquare of A; and therefore ro BE, ma 

DG thebreadth; and lerB Hbe equal to D Gand BE, C G being equah 

asB C ſhallbetoDC, ſoDG, his equalBH, toBF, andin Tai 10H! 


— — 


 CEII nd 
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Reſidual, 5 the ſ ame as any Binomnal : Therefore the Reſiduy 


fer from the Medial, in ſuch ſort as any whatſoever cnn 


— 


FTRTRTTEOTT, ELIE. 


CJ 


le 


— 


_— 


4BD wo DC, ſlo HF to FB: BurBD is oreater then DC ; there- 
<1 F (ſhall be greater then FB, Let FI be equal ro FB, and let 


tero F, or ro his equal FB, as FK to B K-: Butas HF toBF, ſoB Dis 
hewn robeto DC: Thercfore allo as B D ſhall be oDC, ſoFKroBK: 


as HI to IF, ſo FB to BK: Therefore in compounding H F ſhall] 


krBDand DC (names of the Binomial B C) are rational, commenſu- 
'nble in power only : Therefore b F K and BK are commenfurable in power 


| | 
is F beingtoBF, asF KtoBK, the Antecedents HF andF K | 
[wgether , to wit, H K the whole, thall be roFB and BK conlequents , 
'thatis cofay, roF K the whole, as F K roBK: therefore F K is a mean 
proportional between H K andBK, therefore das H K the firſt, roB Kthe 
third, ſo che ſquare of H K the firit, to the ſquare of F-Kthe ſecond : Bur 
foraſmuch as C G rational (beingequal to the ſquare of A rational , apply- 
«dioDC rational,) makes < the breadth D G rational, ES in 
lngthroD C; H Bequalto D G , ſhall be allorational , commenſurable 
in lengthro D C,and it being ſhewn that as BD is to D Cyſo FK isro BK: Bur | 
a5FKistoBK,ſoHKro FF K;alſo as BD (hallbe ro DC,fo HK to FK:there- 
fore fas the ſquare of B D to the ſquare of D C , fo the ſquare of H K ro the 
\{quare of F K. Bur the ſquare of B Dis cormmenſurable to the ſquare of DC: 
(BD & DC names of the Binomial BC rational;,commen(utrable in power; ) 
Theretore 8 the ſquare of H K ſhall be alſo commenſurable to the / nv of 
FK; butasthe ſquare of H K to the ſquare of F K,foHK toBK : therefore 
*H Kiscommen{urable in length tro BK : and therefore i crothereſt BH: 


—_— 


But BH is ſhewn rational, therefore H K commenſurable thereto, is ratio- 
'nal; and therefore B K commenſurable ro H K, is rational : Therefore 
FK being ſhewn commenſurable in power only roB K, F K ſhall be alſora- 
tonal ; therefore F K and B K being rationals, and ſhewn commenſura- 
de in power only ; * che remainder B Fſhall be a Reſidual ; and BK ſhall 
dean agreeing line thereto , which is firſt propoſed. 

| Burtoraſmuch as the whole H K is ſhewn commenſurable in length to 
WpartBK, BKand BH | ſhall be commenſurable in length : There- 
bore BH bein2 ſhewn commenſurable in length ro DC , B K ſhall be alſo 
_ 7 inlength co DC, as appeares by the 12 Propoſition of 
1S DOOX, 

| Andirbeing ſhewn thatas BD is teDC, ſoFKtroBK, and by per- 
mutation, as BD toFK, f(ODCtroBK, burDC andPBK are thewn 
\commenſurable in lengeh : Therefore m B D and F K ſhall be alſo commen- 
urablein length : Therefore F K being conimenſurable in length toBD, 
adBKroDC, FK and BK namesof the Reſidual BF , ſhall be com- 
mcnlurable in length to B D and D C, names of the Binomial B C,, which 
8ithe ſecond place propoſed. 

Alſo it being demonſtrated, that as BDisxroDC, ſoFKistoBK: FK 
[dB K, names of the Reſidual, ſhallbe inthe ſame rateas BD and D C> 
James of the Binomial B C, which is inthe third place propoſed, 

Laſtly, B D is more in power then DC , by the ſquare of a line com- 
menſurable in length thereto, or incommenſurable  ifit be more in power 

the ſquare of a line commenſurable in length thereto; B D being to 
VC,asEKto BK, nFKſhall bealſo more in power then BK , by the 
Pure of a line which ſhall be commenſurable in length thereto, and if 
YU de more in powerthen D C, by the ſquare of a line commenſurable 


of a 


b)16, to, 


C) 12+ 5. 


d) C. 20. 6. 


Cc) 21. 10, 


f ) 22.6, 


9) 10, 10, 


h) 10, 10, 
1)C, 16, 10, 


k) 74.10, 


| ) 16.10, 


m) 10: 10, 


n) I Fo Log 


O) I5i10, 


Aicreto in length, F K oſhall be more in power then B K, by the ſquare 
linc 


] 


| 


| 
| 


__O OP 


vp 
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P) 14+ 10. 


a)14,16, 6, 


line incommenſurable thereto in length; and if BD be,commenſurable 
length to the rational expoſed Fl 


j thewn commenſurable 1n length 
KA BF I IL BD.,ir ſhall be alſo commenſuralle?) 
_— | length ro the ſame rational, as ap- 
FT” "I D —_— by the 12 Propoſition of thi 


Book. But it DC be comma. 

rable in length to therational B K;by 

C K the ſame reaſon it ſhall be comme. 

ſurable in length to the ſame rati. 

onal;andlaſtly,if neither BDnorDC: 

be commenſurable in length to the rational , neither F K P nor B K alſo ſhall 
be commenſurable in length to the rational propoſed: Therefore BF Refidy. 
al is of the ſame order as BC Binomial, as appeares by the ſecond and! 
third Definitions , which is in the fourth place propoſed : Therefore, gc, 


|BEtoGE, that istoſay, BHtoHE, and BD toC D, names of thee 


Which was to be demonſtrated. 


PROP. 114 THEOR. 90. 


A | The ſquare of a ratunl line 
B rn = = 1: FG being applyed to a Reſidual 


BC , makes the breadth BE aBt- 
Ch — I omat , whoſe names art comnen- 
| ſurable to the names B D aut CD, 
Y of the Reſidual B © , and m the 


Lew 
" \ ſame rate: and over and abou, tht 
Binomial BE 1s of the ſame order as the Reſidual B C. 


Demonſtration gvOr let there be alſo applyed to the whole BD theRettan 

F oleBF, equal to the ſquare of A; that is to ſay,to CE» 
making BG the breadth foraſmuchas BF and CE are equal, 18s BE 
ſhall bero BG, ſoBDtoBC : and by converſion of reaſon, as BE to G BY 
ſo BD fhallbetoC D. 

LetE Galſobe divided in H, according to the rate of BE toGE; to the 
end that E A maybe toHGasBE toGE : butas BE the whole isto GE 
the whole, ſoEH cutoff from BE, roH G cut off from GE: BH the 
remainder of BE, ſhall be alſo to H E the remainder of G E, as the whole 
BE to thewhole GE. 

But as BE wastoGE, ſoE HtoHG, Therefore alſoas BH hallbeto 
HE, oOEHtoGH ; therefore HE is a mean proportional berween BH 
and GH : Wheretore bas BHrhefirſt, roGH the third , ſo the ſquare 


| 


of BH the firſt, to the ſquare of H E the ſecond : But as BDto CD, 6 


i 


fidual BC, being rational» commenſurable in power only ; < BH and H 


i... A. AM ed 


_ En OI I 


—_— mn py ow. > a as — —-. 2 2 G9” WY © 


ace" 


re alſo commenſurable in power , and therefore the ſquares of BH and 


IP. 0 rot as 
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_ 


HE-commenſurable : Therefore BH and G H being in the ſame rare as 


the ſquares of B H and H E; as hath been demonſtrated, arc commenſura- 


blein lengrh 3 and the whole BH bein cotmmenſurable in length to its 
rtGH; 4 it ſhall be alſo commenſurable in length tothe other part BG: 
| But B D being rational, to wit, thegreateſt name of the Reſidual BC, 
[andthe Rectangle B Frational z being equal ro the ſquare of A rational ; 
'eirs breadch BG , ſhall be rational; commienſurable in lenyth co BD : 
Therefore f B H is commenſurable in length to the ſame rational BD; and 
therefore is rational , BH and BG having been ſhewn commenſurable in 
2th, | | | + 
wor ſceing that B Hand HE are ſhewn commenſurable in power only , 
2nd BE rational HE commenlurable thereto, is allo rational : There- 
fore BH and HE are rational, commenſutable in power only ; Therefore 
2BE isa Binomial, which is firſt propoſed. _. 
| But it being thewn that BH 15 to HE, as BD toCD, and alternately, 
BHtoBD, as HE co CD; but BH being ſhewn commenſurable in length 
'oBD, hH E ſhall be alſo commenſurable in length to C D : Wherefore 
BHandHE , names of the Binomial BE, are commenſurable in length 
to "oy C D, namesof che Reſidual B C, which is in the ſecond place 
ropoled. | 5 
They arealſo in the ſame rate. It being demonſtrated that B His to HE, 
43BDroCD, which is inthe third place propoſed. o'r. 
Laſtly, cither B D is more in power then C D, by the ſquare of a line 
commenturable in length thereto, or is incommenſurable : iN commons 
BH ſhall be alſo more in power then H E; by the ſquare of a line which ſhall 
'becommenſurable in length thereto ; and it incotnenſurable;it ſhall be mote 
\npower, by the ſquare of a line which ſhall be incomnienſurable theteto in 
kngth: and if B D be commenſurable in length to the rational expoſed,BH 
\'ſhall be ſo alſo, being commenſurable in lengrh ro BD; commen(ſurable in 
{kth to the Rational. Bur if C D be commenſutable in length to the 
Rational z A E by the ſame reaſon , ſhall be ſo alſo. If neither the otie 
wr the other, B D hor C D, be commenſurable in length to the Rati- 
onal , alſo k neither BH nor HE , ſhall be commenſurable in length 
theteto: Therefore by the Second and the Third Definitions; BE 15a 
Biothial of the ſame order as B C , the Reſidual which is in the 


fourth place propoſed: Therefore, The Square, &c. Which was to be 
demon(trated. 


Yr 


PROP. 115. THEOR. 91, 


I=—E EH mMnſurable to the names CE and 


OW I. If a Space AB, be conteined 
— "Wii under a Reſidual A C,ond under 4) 
rm 1. line called a Binomial C B, whoſe 

| I| names CD and DB , are com- 


— — 


d)C. 16.10} 


C)21, ro; 
f) 12-10; 


| 


—_ 


9) 37; 16. 


h) 10, 10; 


i) 12.10, 


k) 14.10%; 
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| AE, of the Reſidual AC , and m the ſame rate (CD 
| DB,45CE to AE,) the right line F , equal mn poger totk 
| fame Space AB, 1s a Rational. 
| » 

1. | Demonſtration 7 Or having expoſed rhe Rational G , let-* there be applyet! 
0) 45! mm F. the Binomial C B, the ReangleC H, equals the 
b) 133.20. | ſquareof G: Therefore b the breadth BH, ſhall be a Reſ1dual : Therefore 
the names H 1 and BI are commenſurable in length ro the names C Dany! 
DB, andin the ſame reaſon towit, ft 

4. to BI, as CD to DB; and therefore x; 

E _ E ro AE, and by Ig as the whole 

pms HI to the whole CE : fo the part cut of 

a 4 BI, to the part cut off AE : Thereforc 

C) 19: 5: PO 7T c the remainder B H ſhall be to the remain. 
| | 6; der AC, as the whole HI is to the whole 
| CE : But HI is commenſurable in length 
S—— =775 CE, as wellHIas CE being commenſurs 

d) 10, 10. | ble in length ro C D : Theretorc 4BHis 


| 


| 


| is ſbewn to be rational. 


commenſurable in lengthto AC, and therefore HC is commenſurable to 
BA:H Cbeing to B A,asH Bro AC. But H C being equal to the {quareof 
the Rational G, is Rational : Therefore B A commenſurable thereto, ſhall 
be Rational : Therefore F equal in power to the ſame, ſhall beRational: 
Therefore, &c, Which was to be demonſtrated. 


COROLLARIE. 


From this it is manifeſt , that a Space rational , may be 
conteined under two Irrational lines : For A B conteined under 


ACandC B a Reſidual and a Brinomial,which are Irrationals, 


PROP. 116, THEOR. 92, 


&: AX. % Of the Meazul line A B, there 


are made an infomte number of 1r- 

I} } rationals, and not one of them tlt 

[ / frame with any one of the Alte 
C D ceaents. 

—— the Rational AC being propoſed , let the Space AD 

be contcined under A B Medial, and A C rational z Thet© 


fore AD conteined under A D rational, and A B irrational , is _” 
; | 


A __ * * | ———————— 


ee mFTi 
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2 EP «=, coco cc th 
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| Ta BE be equal in power to the Space AD, «BE ſhall be irrational; I | a) 11.9- 
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ay thar BE is not any of the 13 Þ before ſpoken of. 

For ſceing that the ſquare of the Medial applyed to A C rational;tnakes 
the breadth © rational, incommen(ſurable in lengthto A C, and theſquares 
of theother 12 irrationals applyed to A C rational, makes the breadrhs 
cher Binomials, or Reſiduals, as appears by the 61, 62, 63, 64, 65, 66, 
g8, 952 101, 102, and 103 Propoſitions of this Book. 

But the ſquare of this irrational BE , applyed to the ſame rational AC, 

| makes the breadth A B Medial : It is ma- 

x B - EF nifeſt that BE irrational, doth differ 
| from all che 13; ſeeing that his ſquare 

applyed to a rational line , makes the 
breadthdifferent from the breadrhs made 

, by the ſquares of thoſe 13 lines applyed 
: to theſame rational : Andif the ReQan- 
CD gle DE conteined under BD rational;and 

B E irrational be accompliſhed , the ſame 
hall be irrational : Let then E F be equal in power to the ſame , which 
hall be irrational, 

[ lay, 4 again that E F is not any of the 13 before mentioned lines , nor 
isglſoB E, which is manifeſt, ſeeing thar the ſquare of E F applyed tothe 
rational, makes the breadth BE ; bur the ſquares of the ſame 1 ;, and alſo 
the ſquare of B E , applyed tothe ſame rational, make the breadths diffe- 
tiongtroBE, as hath been demonſtrated : In hke manner , there might be 
found infinite other irrationals , differing from one another , and from the 
afore-mentioned 13 : Therefore, &c, VWhich wasto be demonſtrated, 


—_——————— ——_ 
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PROP. 117. THE OR. 93. 


Lt it be propoſed to us ta ſbew that'in ſquare figures AB, 
adiCD, the Diameter A C, 1s incommenſurable in length to 
the (ide AB. 


Demonſtration Fo otherwiſcit ſhould be commenſurable in length ro A B, 
and therefore * A C and A B ſhould be co one another as a 
number toa number : Let AC beto AB, as the number E F is to the num- 


terG, andlerE FandG be the leaſt in their rate: Therefore AC being | 


vABasEFtoG, the ſquare of A C ſhallbe alſoto the ſquare of A Bas 
the ſquare number of E F to the ſquare number of G : (for Þ the ſquares 
deing in a double rate of their ſides, and the ſides having equal rates , the 
ates of the ſquares ſhall be alſo equal, being double the equal rates,) bur 
the ſquare of A C is double to the ſquare of AB (ABand BC beingequal;) 
therefore the ſquare of the number E F , ſhall be double to the ſquare of 
thenumber G and therefore the ſquareof E F having a half, and may be 
divided into two equal parts, ſhall be even,by the Definition : Therefore E F 
which producerh ir, ſhall be alſo even; (for if it were od4de and mulkti- 
ping its ſelf, doth produce irs ſquare, the ſame {quare ſhould be alfo 
e, ſceing that an odde number multiplying an odd 


b)c.11 2410. 


c) 2 3+10s 


d) 11,d. 


4) 5. 10. 


b) 20. 6. 


| 


e number produceth ! 
L 2 = 


Al_ — -———— w— ks = & 
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; an odde number, which is abſurd, for itis ſhewn to be even: ) bars 
and G being theleaſt in their rate , are primes to one another, and EF. 
being ſhewn even, G ſhall be odde:: (For it ir were alfo even , the Binary | 
ſhould meaſure EFand G, and therefore ſhould not be primes to one ang. 
ther, which is abſurd: ) Now let the even number EF be divided ing / 
| two equal partsat H, foraſmuch then as E F 1s double to E H, and the! 
ſquares are in a double rate to their lides, 


| 


REI. B theſquareof EF ſhall be quadrupletothe | 
ſquare of E H, (for the proportion quadny 
ple, is double ro the proportion double, a; \ 


appears by theſe numbers 4, 2, 1) there- 

fore the ſquare of E F being double to the 

ſquare of G, and quadruple to the ſquare 

of E H, the ſquare of E F is of 4 ſuch equal 

| parts , as the ſquare of G is 2, andthe 

C Afſquare of EH 1. Therefore the ſquare of 

G is double to the ſquare of E H, being as 

2 to 1; and therefore as hath been ſaid of 

D . co Mons # che number E F, the ſquare of G havinga 

5. los. halt, ſhall be even, and the ſame G alto 

even : Bur it is alſo ſhewn to be odde, which 

is abſurd : Therefore the Diameter A C is not commenſurable in lengthto 
the fide AB: Therefore incommenſurable in length, 

Otherwiſe , (if poſſible,) let the Diameter A C: be commenſurable in 
lengch to the fide AB, and that AC and AB maybe to one another, as 
{rhe numbers E F and G , which may be the leaſt of their rate , and there- 

fore primes to one another : Therefore G ſhall not be unity , for the ſquare 

of A C being double to the ſquare ot AB, and as the ſquare of ACrtothe 
ſ{quare of A B, ſotheſquare of che number E F, tothe ſquareof thenum- 
ber G , as itis faidin the firſt Demonſtration , the ſquare of E F (hall be 
alſo double to the ſquare of G ; if therefore G be Unity , and therefore his 
{quare alſo Unity , the ſquare of E F ſhall be a Binary, which is abſurd, 

And foraſmuch as hath been already ſhewn, the {quire of EF being 
double to the ſquare of G, the ſquare of G ſhall meaſure the ſquare of EF; 
and therefore G the fide ſhall meaſure E F the fide : Therefore G meaſu- 
ring alſoirſelf, E Fand G ſhall be compounds to one another havingG 
for their common meaſure, but they are alſo primes to one another , which 
is ablurd : Therefore the Iiameter A C is nor commenſurable in lengrh to 
the fide A B: Therefore, &c, Which was to be demonſtrated. 
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I HE ARGUMENT. 

- N this Eleventh Book 1s treated firſt 
2 of right lines in relation to Solid 
Bodies; viz. when they are in one 
Plain, when they are cre& , or per- 
pendicular to a Plain, when they 
are parallel, and how from a point 
given on high, perpendiculars may be 
drawn to a given Plain. And alſo 
of the interſections of Plains, and 
then of Solid Fora : Laſtly , he ſpeaketh of Solid Paral- 
rotors, and ſomething concerning Priſmes. 


Mg congprctn——_— __ _ 
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DEFINITIONS 
1 4Solid 3s that which bath length, breadth, and $hicKwdffe. 
2 Buy the Terms of a Solid are Superficies. 


3 A right line as A B, is raiſed at 
A. right angles on a Plain, as 
| CDEF, when it maketh right 
angles & CBA, DB A, 


the right lines as BC, BD, 
BE,and B F, wbich do zouch 
it on the Plain propoſed 


Aaa 


I lay 


EBA, and FBA, withall 
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J Say , 2 line raiſed on thoſe conditions , 4s ſaid to be perpendicular y| 


the propoled Plain. | 
H.o a A Plain as AB, raiſed pe. B 
a 371 pendicularly on a Plain CH. 
| | when all the lines GF, IH, Ke. 
$7 drawn on one of the ſaid Play, Ws i 
1s nH at right angles to the line | 
| common Section BE , areat righ | 


; A 0 

R / —J2 angles tothe other Plain CD, | 
Fe | mb / N JF EGand HI are perpendicular t the 10 
— other Plain C D; rhar 1s to ſay, if they 
E RI M ava right anglesroGK, GL, andgy, ll 
IN, IO, and IP, &c, the Plain AB, ſhallbe at right angles to the Plain | p I 
C D, not being inclined toward the one part , or toward the other, WM | 

For KG being produced to R, and the angle F GK being purarjg, 
angle , FGR ſhallalſo be a right angle , and fo of the reſt, &c, Where, 
| fore the Plain A B, ſhall be ar right angles to the Plain CD. Andwher 
a Plain is at right angles to another Plain , the perpendicular lines drayy | IF 
upon one of thera to the Common Se&tion , fhall be allo perpendicular | 


the other Plain, ( 
s The inclination of a right line 4; ; 
AB, toa Plain & CDEF, if 
the angle ABGC 3 conteined TY 113 
der the ſaid right line AB, and. | ( 
another right line s BG, ran þ 


on the Plain, from the indlininy | 
line AB 5 by the point where ther 14 
falleth a right line as A G,perpu fl © 
dicnlar , drawn from the top A þ 
of the inclining line AB, toth: T 
ſaid Plain. 
6 The inclination of one Plain s ABCD., #9 ant ber Plain, it de 

a EADF, 5 the acute angle HGK > conteined wud: 

the right lines GH and GK, drawn on both the Plc) L, 


at right angle i 
te the line | 6 
Common Sebi $ 
on AD, an! 


from a point Yi) 
therein, 6G, C 
which are wtY th 
perpendicular 

the one to tht 8 


other 4 


oF EUCLIDE. 


fl. 4 Plain 5 ABCD, * ſaidtobe alike inclined to a Plain 
ll sEADEF, and another Plain LMNO, to another 
© elin 4 PLOQ, when the angles of inclination H C K 
S nd SRT, are equal the one to the other. 


| p Parallel Plains are ſuch as do not mect , being prolonged. 
| 


plains, equal in number. 


* of Like Solid figures are ſuch as are conteined under like 


Wo Equal and like Solid figures are ſuch are conteined of like 


the 

they plains, equal in number and magnitude. 

oy : v | 

lan 11 A Solid angle , is the meeting of more than two. right 
MN | lines, tonching one another in @ certain point, and being 
12 «avs. B+ 

cr. i not in one and the ſame ſuperficie, inclining to all the lines. 

ſen 


am Wiz 4 Pyramyde 45 a Solid figure conteined of divers plains, 
which meet or terminate at one and the ſame point , being 


| drawn from another plain, which is for the baſe of the 
| Pyramyde. 


I: Priſme 3s a Solid figure, conteined of plains, two of which 
fl (thoſe that are oppoſite to ong another,) are equal, alike, and 
parallel, but the others are parallelograms. 


fl Sphere is a fegure conteined when a Semicircle is drawn 
about the diameter , remaining fixed, until it be again po- 
ſited there where it began to move. | 

97 isto ſay, Sphere is 2 Solid figure conteined by the Superficies 
deſcribed by the revolution of a Semicircle drawn about the Diame- 


rr, fixed and unmoveable , until it be returned to the point where 
t degan irs mot ion. 


15 The Axis of a Sphere is a fixed right line , about which 


| the Semicircle mowes or turns. 


VWs But the Center of a Sphere is the ſame with that of the 


Semicircle. 


un Yl7 The Diameter of a Sphere is « right line drawn bythe 
GN Center and terminating on both parts in the Superficies of 
uw} the Sphere. 


lar 


he('3 4 Cone is a figure which is conteined when one of the ſides 


———— 


lm— 
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| 


which conteins the right angle of a reGdangle triangle n, 
maining fixed , the triangle is drawn about, until it return 
to the place where it began to move , and if the unmy,. 
| able right line be equal to the other ſid? , which is mqg,} 
| about the right angle, the Cone ſhall be rectangle, if it h 
| leſſe,the Cone ſhall be an Ambligon, and if greater,an Oxigon, 


Ta is roſay, a Cone isa Solid, conteined under the Superficies, 4 
ſcribed by a reftangle triangle , when che ſame triangle is draw 
about one of the ſides which conteinerh the right angle , the ſame (4, 
remaining fixed until the ſame triangle be returned where it began in 


motion. 


19 The Axis of a Cone 3s the unmoveable right line about which 
the triangle tarneth or moveth. | 


20 But the Baſe of a Cone 4s the circle deſcribed by the othy 
fide , drawn about. 
Thar is to ſay, by the other of the rwo, which conteins the right angle, 


21 A Cylinder ts a figure which is conteined , when one of the 
fides of a relangle parallelogram,, of thoſe that are abou 
a right angle, remaining unmoveable , the parallelogran 
is drawn about, until it be again conflituted , where it be- 
gan to MOVE. 2 


Hat is to ſay, a Cylinder is a Solid conteined under the Superficie de. 
T ſcribed by the revolution of a reQangled Parallelogram drawn 
abour one of the fides which conteines one right angle, the fame fide re-| 
| maining fixed , until it be returned where it began its morion, 


22 The Axis of a Cylinder is the unmoveable right line abou 
the which the parallelogram is drawn. 


23 But the Baſes of 4 Cylinder are the circles def, cribed by the 
two oppoſite ſides drawn about. 


24 Like Cones, and Cylinders, are thoſe whoſe Axes and 
Diameters of the Baſes bave the ſame proportion tbe one 
to the other. 


25 A Cubes a Solid fogure conteined under ſix equdl ſquares. 


| 26 A Tetrabedron is a Solid flere conteined under four tre 


angles , equal and equilateral. 


27 AnOdahedron is a Solid figure conteined under eight tri-/ 
angles, equal and equilateral. - | | 
28 The 


TI --- 


RD penny DA 


—_ 


ſ——_d oo. 


| 
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equal Pentagons , equilateral and equiangled. 


29 An Icoſabedron, 3s a ſolid figure conteine under twenty tri- 
angles equal , and equilateral. 


30 A Parallelepipedon is a ſolid figure conteined under ſix 


28 The Dodecahedron is aSolid figure conteined under twelwe 


| 


| 


quadrilateral figures , of which the oppoſutes are parallels. 


J1 A ſolid figure is ſaid to be inſcribed in a ſolid figure , 


' 


when all the angles of the fegure inſcribed are conſtituted | 


either at the angles, or at the ſides, or laſtly, at the plains | 


of the figure in which it is inſcribed. 


32 Reciprocally a ſolid figure is ſaid to be circumſcrbibed 
about another ſolid figure, when the angles or the fides, or 
laſtly, the plains of the circumſcribed fegure do touch all the 
angles of the fignre about which it is deſcribed. 


FPPPEPPESDPSPPPPPPPPESSD 


PROPOSITIONS, 


PROBLEMES, and THE OR EMES. 


—_—_— 


PROPOSITION 1. THEOREM 1. 

A part of aright hne, as AC, 
; cannot be in 4 propoſed plamD E , 
D F and another part in the arre. 


B 


[. F4 % we ler AB be the right line, a part 

A F V whereof, to wit, A C, is on the Plain 

.C A DE, and ler the other part CB be (if 
” - poſfible,)in the aire, and ſodraw C F. 


DemonſtratzonF,Oraſmuch then as AC 
part of A Ba right line;is 


poſited on the Plain D E., and the other part C B, remaines in the aire , 
that partof the Plain DE, to wit, from C to F,, ſhall be lower or more 
deprefled than the other part, to wir, frem A to C; and therefore the 


Superficies DE ſhall not be conteined equally between his lines , which 
tisablurd ; ſeeing thar D E is propoſed to be a plain Superficies, 
wi Orher- 


_— 


a) 7. def.r. 


| 
| 
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b) 10. c-{-1. 


a) 1-11 


| Mo oa. 
Otherwiſe (if it be poſſible, ler one part of the right line AB, that is 
toſay, AC, be enthe Plain D E,and theother part C B inthe aire, then 
in the plain D Erhere ſhall be ſome right line poſited direQly ro AC, a; 
C F : Therefore the two right lines ABand AF haveone common ſegment 
AC, which bis abſurd ; Therefore one part of a right line is not upon 2 
Plain , and the other inthe aire, VVhich was to.-be demonſtrated. 


PROP. 2» THEOR.-2. 
4 C If to right lines, "as AB and 
CD , cut one the other , they are 
mane and the ſame plan , and razr 
triangle as EF G, ESC. 14 in one and 
_ the ſame plain. 
a G Ec AB and CD cut one another in 


E , then inthe lines E B and ED, ha- 

B ving aſſumed the points F and G, atplea- 

ſure , draw F G, to make the triangle 

EFG); I ſay the triangle EFG 1s in one andthe ſame Plain, as alſo the 
rightlines ABandC D, 


Demonſtration FOr if one part of the triangle E F G,to wit, E HIG, be in 

the Plain, and another part thereof, ro wit, the reſidue 
FHI, be inthe aire, or contrariwiſe, E H and G1, part$of EF andGF, 
ſhall be alſo in a Plain, bur the other par:s H F and [ F, ſhall beinthe 
aire , which 2 is ſhewn to be impoſſible : And ifE FI K, part of the ſame 
triangle, be ſaid ro be th the fame Plain , bur the other partGIK, inthe 
aire, or contrariwiſe, by the ſame reaſon, EK and FI, parts of EGFG, 
ſhall be in a Plain , bur the parts KG and IG hall be in the aire, or 
con:rariwiſe, 

Laſtly, ifFHKG, part of the ſame triangle , be acknowledged tobe 
in one and the ſame Plain, and the other part EHK inthe aire, or con- 
trariwiſe, FHand GK, parts of FEandGE, ſhall be alſo in one and 
the ſame Plain , and the other parts HE and KE, inthe aire or contra- 
riwiſe , which is ablurd, as b hath been ſhewn ; therefore the triangle 
EFG isinone and the ſame Plain, and ſoof every other triangle. 

Bur ſeeing that E Fand EG , ſides of the criangle E FG , are in one 
and the ſame Plain therewith ; but <C D and A B the whole, arc inthe 
ſame Plain with E F and EG , Therctore AB and C D ſhallbe in one 
and the ſame Plain, to wit, that, in which we have demonſtrated thetrt- 
angle E FG tobe: Therefore, If rwo right lines, &c. Which wastobe: 
demonſtrated. 


> 


PRaOP.; THEORK. ;. 


If 0 plains > 4 ABand CD , cut one another, they 
common ſettion EF , 15a right lime. 


= 


SORE E282, >£. was 


——_— 
a. 
© _w_—_ nd — 


= | Demos 


—_ La. 4 LAG 0, LAG - _— 


MR __—— 
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ſo, let there be drawn the 
tight line EGF, on the Plain AB ,-and 
on the Plain C D, the right lineEHF;, 
rherefore EGF and E HF being right 
lines , having the ſame terms E and F, 
do encloſe a Superficies , which is ab- 
ſurd ; therefore * the common ſe&ion 
EF ſhall be a right line : Therefore, If 
two Plains, &c. Which ought to be de- 


monſtrated. 


PROP. 4 THEOR. 4. 
If two right lines , as CD and 
E F , cut one another , and from 


aramn another right line, as A B, at 
right angles , that right line AB 
Jball alſo be at right angles to the 


CDAn EF are dramn. 


Demonfratzo;FOr ſecing they cur one another ar B , *they ſhall be in 
one and the ſame Plain , which let be CEDF: LecBG 
adB H be aſſumed, equal to one another , and alſo BI and B K, and 
tawGKand LH, foe. on the ſame Plain ler there be drawn by the point 
B, LM , cutting GKandI HarLandM ; and from the point A inthe 
are, ler there be drawn to the ſame Plain,the right lines AG, AL, AK; 
AH, AM, and Al. 

Foraſmuch as the ſides BG and GK of the triangle BGK;,are cqualby Con- 
rudion co BH and Bl of thetriangle BH; Þ and the angles G BK and BI, 
anteined of chem, arc equal at the rop B, © the baſes G Kand HI ſhall be e- 
Wal to one anocher,and the angles B K G & BH allocqual to one another, 
Again , KB LandI BM being equal at the top B, the two angles K B L 
adBK Loftheriangle BKL , ſballbe equaltathe rwo I BM and B IM, 
&thetriangle BI M, and the fides adjacent BK and B I,arc alſo equal by 
Canſtrution : Therefore the two other ſides KL and L B, arc equalto rhe 
twoothers I M and M B, each to his correſpondent fide. 
Morcover , the fides ABand BG of the triangle ABG , being equal to 


ABG and A BH, conteined of them, equal , (being propoſed right angles) 
'thebaſes AG and AH ſhall be equal; and by che ſame Al and AK 
fhall be <qual. 


Furthermore , the fides A I and LH of thetriangle AIH, being equalio 


[AKandKG , of the triangle AKG , andthe bafes AHand AG thewn | 
4 FE robe <qual; frheangles ATHand AKG , conteined of thole ſides, ſhall 


be 


—_— = —{ A >. 4 


Demozftration TOs if you ſhall ſay it is not | 


® he puint of their common ſeffion Je | 


D Plam where the ſame right lines 


[AB and BH, of the triangle ABH, by Conftruftion ; and che angles | 


a)3,11- 


b) 15-1 | 
C) 4-1, j 


d) 15.1. 


a  —— > | <0—_— - ® 
7 — WO. gs —_ —_— i —_ — ———— ew cmemrmemnmmmemn or 
——_— * _— "_—_ 


—-< am 


—_ _ a 10% 0 oo k —_—_— 
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| be equal z therefore the, ſides AKand KL being equal to A] andly,; 
| a) 4-1: and theangles A KL and A IM conteined by them;being ſhewn equal,t the 
| baſes AL and AM ſhall be cqual. | 


a 


Laſtly, the fides A B and BL of thery,. 
angles A BL being equal to AB. and By 
of rhe triangle ABM, and the baſes a1 | | 3 
= and A M ſhewnto be equy}, the anole! 
* hABLand ABM, conteined by thoſe 
ſidesſhall be alſo equal, and rightan2lesi,! 
Therefore A B makes right angles with| 
LM , * which doth touch ir at B on the 

Plain propoſed. 

| By the ſame reaſon it is demonſtrated 
Þ 5 that A B makes tight angles with all the 
right lines which do touch it in the point | I | 
B on the ſame Plain,and in like ſorrmaybe| YY 
taken on the {aid Plain as many lines as you ſhall pleaſe, which ſhall make | WI |*t 
| right angles therewith,meeting inB,by the reaſons above mentioned:There- | I] | 
1) 3-def-11. | fore A Bſhallbe atrightangles | on the Plain C E DF, drawn by CDand| I |'% 
E F: Therefore , If rwolines, &c, Which ought co be demonſtrated, ® 


h)8. 1. | C 
1) 10.def.1. 1 


k) 3.dcf, Il, 


(UC 
PROP.5. THEOR. 5. 7 
C TEE. + Tf totbreeright lines asBC,BD,| YG 
: : and BE, touching one another mB,| it 

: : WIT" / 

ot © another r1ght line A'B be conſtituted Fo 
| a - * -raght angles mn the point of commu 

js —_—_: ſeftionB , the ſaid three lines art 

Jp oe and the ſame Pain F C. ; 
| ® ——__— 'S n- 


DemorfiratioF;Or 3 ſeeing that any two of 
them are in one and the 
. ' ſame Plain, and being drawn forth , will cut one another at B : Let 
B CandBDbe in one and the ſame Plain F C, and (if ir be poflible,) let 6 
| b) 2-11. | not BE bein theſame Plain, bur raiſed up in the ayre: Bur Þ AB and Cc 
BE being in one and the ſame Plain, ſecing they interſe& at B, ler both 
the rwo be in the Plain A E. IN; 

- | And foraſmuch as the Plains FC and AE meet with one another atÞ, 

c) 3-11. | being produced, they muſt of neceſſity cur one another , let c therefore 
| the righe line B G be their common {efion ; ſeeing thac A B is propoſed Dem 
d) 4- 11- | tobe atright, angles ro BC and BD, «4itſhall alſo be at ri:bt angles fo 
1. c)3,dcf. 1 i:| thePlain EG , drawn by them ; and © therefore ſhall be alſo at rightatr| Fwy 
| | gles toB G,, which doth touch it art B : Wherefore the right angles A 

and ABG being inthe Plain AG, drawn by ABandBE, ſhall becquy KAN 

"the one to the other , the part and the whole , which is abivrd : Therciorel BF te, 

| the two lines BC and BD being on_ one and the ſame Plain FC; BE fore 
— 


a) 2-IT, 


| ſball notbe raiſed up inthe aire, bur ſhall be in the ſame Plain with che; 
Therefore”, If cothree right lines, 8c, Which ought co be demonſtra 
PROP, 


LL 
TIER co —_— ww "n PR_—y - - — 
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PROP. 6. THEOR. 9g. 


BY wy If two r1ght lnes a8 AB and 
% | CD, are at r12ht angles on one and 
W——T the ſame Plain EF , the ſame 1196t 

| 2)... : | | mes ABendC D are parallels. 


chePLmnEF, *che angles 
TP ; ABDand CD B ſhall be right angles; 
On FE and on the ſame Plain EF, ler DG be 
drawn 'perpendicular to B D, and let A B 
1nd D G be propoſed equzl \ and ler BG 5 GA, and AD, be joyned r9- 
'oecher : Then foraſmuch as rhe ſides A:Ban4 BD of the triangle BAD, 
ki equalro G DandB D of rhe rriangle G D B, by Conſtruction; and 
the anzles AB Dand GDB, conteined by them, are alſo cqual, being 
righe anzles , the baſes A D and G B thall be equal. | 
Aoain, Þ the fides A Band BG of therriangle A BG, being equal roG D 


| 
| 
| © %\ my Demonſtration FOr having drawn BD on 
| 
| 


2) 3-def.r1. 


b) 4+ I» 


nd D Aof the triangle GD A, and the baſe A G common, © che angles [c) 8. 2. 


CDalſo ſhall be at right angles ro the three fides BD, DA, and DC: 
Wherefore < BD, D A,and D C,ſhall be in one and the fame Plain; thar 
to ſay , C D ſhall be on rhe ſame Plain , drawn by DB and D A: Bur 
{ABison the ſame Piain with D Band D A': Therefore C D ſhall be on 
heſame Plain with A By therefore the internal angles ABD and CDB 
being right angles, A B and C D ſhall be parallels: Theretore , It, &c. 
Which was to be demonſtrated. | 


PROP. 7. THEOK. 7. 
2 If there be too paralid right 


| which be taken two points at pleaſure, 
C P-,. 0D | ſuppoſe at E and F,) the r19Þt ln 
FF , dramn from thoſe p ts , 1 mn one and the (ame Plain 


'gih the parallels. 


Brmo-fration F7Or if E F benotin the ſame Plain, letirbe inanother , and 

ler that other cur the Plain of che parallels by E and F ; 
and let the common ſe&tion of thoſe Plains be E GF, * which ſhalt be a 
tight line : Therefore the rwo right lines EF and E G F , having the ſame 


ers E and F , do encloſe a ſpace , which is abſurd :. Theretore the right 


| 
: 


| 


———. _ 


ine E F (hail not be our of the Plain ot AB and C D parallels: 7 here- 
lore, If there be two , &c. VV hich was to be demanſtrared. 


Bbb PROP. 


lines, 13 AB and CD , in bith of 


13 Gand G D A ihall be equal: Bur 4 A BGis a rightangle, therefore | d);.def;r r. 
CD Afthall be arightangle, and the angle G D C being a righe angle, | 


©) 5. Il. 


f) 2. 11, 


2) 3.11- 
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| 2)3-def.11. 
b) 29. 1+ 


—_ — 


[c) 4-1. 


{d)8.1- 
c) 3.def-1 I. 


{) 4+ 11- 
FILASS 


h)3-def-11, 


» & It, 


| 


FE 


two angles CDB and ABD are equal to two right angles; therefore | 
ABU ſhall be ari-hrangle : Now ler B G be drawn on thi Plain EF, 
perpendicular to BD, and let B G and CDbe propoſed equal,and letDG, | 


G 


OO 
PROP. 8, THEOR. &T. 


If there be two paralle rrebt lus, 


A , <<, @ 

| 7 1 18 AB and CD, on of which, « 

| AB, iratright anglesmith the Pl 

” : | 'EF, theother CD, ſball be alba 
6710-151 I | 


r1ght angles Lo tbe [ame Plam EF. 


Demorftration FF Oa having drawn BD on 


' the Plain E F, the angle 
C DB *ſhall be a right anvle; bur bthe 


= 


,and CD, be joyned, | 


Foraſmuch as ine f1des C D and D B, of the triangle C DB, areequal 
to G B and BD, of the criangle G BD by ConſtreQion ; and the 
an.l.s C DBanzGDB, conteined of the ſaid ſides arcalſocqual, being | 
right angles, © the bates C Band G D ſhall becqual. | 

Again, the ſides C D and DG of the triangle CD G, being equalto | 
GBard B C of we triangle GB C, andthe baſe C G common, thean- 
cle>4C DGand G BC, conteined of the ſaid fides, ſhall becqual ; Bur 


CDG < is a right angle, therefore G BC (hall be alſo a right angle; 
whercfore GB ſhall be perpendicular roBD, BC cntting the one and 
the other at B, being produced , (ſeeing they make an angle with B,) 
therefore f ſhall be perpendiculrr to the Plain drawn by BD andBC:! 
bur A Bisalſoin the ſame Plain gwithBD and BC, bcing 1n the ſame 
Plain with ABand C D parallels, the points B, C, and D being in the pe 
rallels ABand CD; therefore G B Þ ſhall be alſo perpenLicular w BA, 
Wherefore AB being perpendicular toBC and BD, AB thall bealſo 
perpendicular tothe Plain drawn by B Gand BD; that is to ſay to the 
Plain E F : Therefore, If chere be two, &c. VV hich was to be demonſtrated, 


PROP. 9. THEOR. 9. | 
A -—_- Rgbt lines AB and 


a 
CD, parallel ty o 


' 
| 


”_ IN E and the ſame right 2 


E F, being not mtbe ſam 


Onnmm— — i _-.: * 
[ Plain with them , thiſe 


right lines are alſo paraliel to one another. 


| | Demonſtration F1Or from what point you pleaſe of E F (ſuppoſe from G,) 


ler there be drawn two perpendicularstoE F, to wit, GH, 


on the Plain of the parallels A Band EF, and GI on the Plain of the 


| parallels CD andE F : Therefore E G being perpendicular to G H and, 


—— —_— 


Gl, 


i_ i a 4 "IMDOWRRAY _—_—_—_ 
_ ——_ 
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©7, touching one another atG , ſhall bealſo perpendicular to the Plain 


iawnby G Hand GI; wheretore A BandEF being parallels, and E F 


| 


| 


pendicular ro the Plain drawn by GHand G1; A Bhall be alſo per- 
gendicular ro the ſame Plain. 

In like manaer , C D and EF being parallels, and E F perpendicular 
othe Plain drawn by GH and GI, CD ſhall be alſo perpendicular to 
he ſame Plain : Therefore A Band C D being perpendiculars to the Plain, 
tawn by GH and GI, (hall be parallels the one to the other : VVhere- 
re, Right lines, &c. Which was to be demonſtrated. 


PROP. 109. THEOR. 10. 
If two r1ght lines as A B and 


( 
' 
' 
: 


1 
i 
| 
' 
' 
: 
} 
: 


7 AC, toucbing one another , as at 
B _ C A, are parallel to two right lines, 


NN DEAamd DF, touching one | 


_ : anther, asat D, and being nut 11 


of Be Ul one and the ſame Plam, the ſame 
7 ; 


PF right lines ſball contein equal angles 


SBACAandEDEF. 


Imarflration F?Or let A B and D E be propoſed equal to one another, and 

alſo A C and D Fequal to one another, and let there be 
kwn BC, EF, BE, AD, and CF/; therefore AB and DE being 
quland parallel; 2 BE and A Dihallbe alſo be cqual and parallel; by 
tefame reaſon C F and AD ſhall be parallels and equal : Vherefore 
ZEand CF being equal and parallels ro AD , they Þ ſhall be parallels 
ud equal to one another ; and therefore © ſeeing B C and EFparallel 
adequalto one another z therefore ſeeing rae fides AB and AC, of the 
mangleBA C areequal roD E and D Fot rhe trianzle D E F , by Con- 
tmftion, each to his correſpondent z and the baſe BC demonitrared 


qual to the baſe E F, 4 the angles B A C andE D F ſhall be equal : There- 


fre, Iftwo right lines, 8c, VVhich was to be demonſtrated. 
| | 


[ 
| 


: 
: 
: 
: 
| 3 


PROP. 1:. PROBL. 1. 

3 From a point given 1 the aire, 
| as A, t0 arawaright line perpendicu- 
Wa lar as AI, onthe plam BC, mhich 
DE is under tt. 

; "” Cor flruftion [5 the point A beintheaire, 


K 


- * » 
bu 
. 
= 
* 
* 
. 
. , 
% . 
o 
0 
a» 
. 


"Fo from which a perpendicular 

yy . . line ought to be drawn to. the Plain BC, 
POD T, C letDEbedrawn tothe ſaid Plain BC ar 
pleaſure, * ro which letthe perpendicular 


AFbe drawn, and on the Plain B C, by F, let G Hbedrawn perpendicular 


MO Bbb2 to } 


Rae 


_—_— — — 


a) 33+ I. 


b) 9+ IT. 
C) 33-1 


d) 8. "9 


a) 12+ Is F 
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| 2) 4+ 11. 


Ja)11,1ts 


| b) 31. I. 


c) 0 


wDE, Þ>tothe which from A, ler there be drawn the perpendicuy 
Al; I fay that Alis perpendicular tothe ſaid plainBC. 


DemonſtratzonF Or © on the plain BC 
4 Fiore be ra KL, 4. 
lelio DEbylI; ſecing that D Fis ar righ 
angles tro F A, and to F Hby Conſtrugiao 
' and therefore 4 perpendicular to the ha 
drawn by FAandF H; alſo <KIſhallþs 
perpendicular tothe plain drawnbyp 4 
and FH : But f Albeing in the ſame plain 
with F AandFH, and touching K[ a, 
the angle K I A ſhall be a right angle: 
Wherefore AT ſhall be ar right angles 
KIandIF; therefore AT ſhall be Perpen- 


| dicular tothe plainB C: Therefore 8 we have drawn a line perpendicular, 
&c. Which was to be done. 


PROP. 12. 


PROBL. 2. 
To a piwven plain as BC, aud 
from a gwen pot therein as A, t 
draw a right ine AF, at night 


62 
—_— DDE HS — 


Rom 2 any point,(ſuppole 
D)) given above, let there 
be drawn D E , perpendicular tothe plain 
BC, which if ic fall inthe point A, you 
have your deſire, but if the po 
he line by E and A\Jler Þ there be drawn AF 
lain GH, drawn by DE andE A: [ ſay that 
che given plain B C, 


elſewhere , having drawn a rig 
paralleltoDE, on the 
A Fis perpendicular to 


Demonſtration FOr DE and AF beingparallels, and DE 


to the plain B C by Conſtrucion , < A F ſhall bealloper 
pendicular to the ſame plain BC : Wherefore, To a plain, &c. Whieb 
was to be done. 


PROP. 13. THEOR, 121, 

Toa given plain,as AB, fromou 
*and the ſame grven poant as C, (and 
be drawn two right lines mn the art 
at right angles on the ſame part: 


&T Demonſtration F{Or it it be poſſible, 
drawn two perpen 


| 


CDandCE, *trotheplain AB 


be. ak a ac = co XX aa 


et et nn 
— 


ww 05 


* 5Zz 5 T5 


— 5” 2» 


— 


| 


here 
nars 
x 

CD); 
—— 
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CD and CE which are in one and the ſame plain ; ler there be 
Jrawn the plain FG , cutting the plain A B by the right line GH; 
therefore E C and D C being perpendiculars ro the plain AB, >rhe 
angles ECG and DCG ſhall be right angles , and therefore equal, 
the part to the whole , which is abſurd : Therefore to a given Plain, 


&c, Which was tobe demonſtrated. 


PROP. 14. THEOR. 12. 


G The plames CDandEF, to 
Fav which one and the ſame right tine 
nf fo, *%, ABr2at right angles , thuſe plams 


are parallel. 


Demonſtration For if it be not ſo, they be- 
| ing produced willmeer with 
one another , which let be on the part of 
CE, and that G H be the line of their 
common ſ{e&ion , in which 2 having taken 
the point I at pleaſure , let the right lines I A and I B be drawn on the 
plains GCDandGEF. | 
Foraſmuch as A B is propoſed to be at right angles to the plains GC D 
nd GEF, d the two anglesI ABand IB A ſhall be right angles inthe 
riangle A BI : Bur © they are lefle than two right angles , which 15 abſurd: 
Therefore the plains CD and F being produced, will never meet, they 
xe therefore parallels : Wherefore , The plains, &c. Which was tobe 
ww" . 


PROP. 15. THEOR. 13, 

If two right lines ABand AC, 
touching one another mn A, are paral- 
.. JE els to two other r1ght lines DE and 

'J- DF ; mike manner touching one the 


| BCandEF, wbuh are drann by 
the lines are parallels. 


demonſtrations FOr from the point A, 2 to the plain E F, let there be drawn 

| che perpendicular A G , meeting with the plain E F in the 
pant G ; then b from the point G ler there þe drawn G H and G1, on the 
PainEF, paralleltoDEandDF; then A B and GH being parallels 
t0DE, <rhey ſhall be parallel ro one another ; and therefore 4 the an- 
fls BAG and AG Hare equal to two right angles: Bur<AGH is a 
'lightangle, therefore BAG ſhall alſo be a right angle, Iglike manner 


 IOIER 


_—Y FF a _ 


other at D , nevertbeleſſe being not | 
in one and the (ame plam: the plas | 


q 


| 


, 


a) 11.11. 
b) 3+ 11+ 


c) 9. 11, 
d) 29. 1+ 
e) 3..def- 


go7 ! 


b) 3-def.1 r. 


—_—— — 


- 
. . . = - was 
> , F 
_ — 
— 
4 
wo 
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conclude that the angle C A G isa right angle : Whereloes: GA being | 


| manner , the whole right line F G I is alſo in one and and the ſame plain, 
to wit, in CD, produced , the plains AB and C D allo meet with one 
| another 1n the pointI , being produced z which is abſurd, being propoſed 
| parallels ; therefore EH and GF are parallels : Wherefore, It two 
plains, &c, Which was to be demonſtrated. | 


f)4-11.; | rightanglestotherwo lines f ABandAC , itthall be alſo ar right angles | 
to the plain BC, drawn by ABand AC: But AGis allo at right anyles | 
8) 14-11. | totheplain E F by Conltrution : Therefore 8 the plains BC andE F are | 
5” Therefore, If rwo right lincs, &c, Which was to be de. 
| monſtrated. | 
| 
PROP.16. THEOR. 14. | 
Ex Ifzwo parallelplams ABandcp, 
A SE. ug Ae ut by ſome other plamEF , th! 
CONT In . . RS! | 
5 " lines of ther common ſections Eg 

q and G F ſball be parallel. 

| P, 

| 1 | Demozſtration F*Or if they be nor parallek,| If | 

SW... Tee. | being produced, they will p 

FN Þ meet with one another , being in the inter- li 

B D ſefing plain E F , let them meet than in ri 

| ; _ the point I : Foraſmuch as the wholeright co 

lineHETI, isin one and the ſame plain , to wit, in A B, produced ; In like to 

dr 

lin 


PROP. 17. THEOR. 15. 
E 5 If tmo right line} 
A B | | | pu B AB aud CD, nt . 
2 pal | +1 FE; CH by parallel plam 
[RJ | + EF, GH,and 1K,th| 

HSE Tight lines ſhall bet 


C — NE 2 Pp? + £4 0 WI | 
W Ba QC 2 proportunath. 


— 


= EINE Demonfiration K Or let the| I | the 
a _ ha Fes lines] | GH 
L O andand NQ bedrawn onthe plains E FandI K; and let L Qbe| I allo; 
joyned, meeting the plain G H in the pointR , from which point ler] bear 
there be drawn tothe points Mand P,, the lines RMandRP, ontbe ſame lerk 
a)z-1t1 | plain GH, *thetrian2le LN Q ſhall be in one and the ſame plain: n| F/®rne 
| py like manner , alſo L O Q ſhall be in one and the ſame plain. \Xrpe 
But foraſmuch as the parallel plains G H and I K are cut by the Fad 
'Naty 


{ b) r6. 21. | plain of the triangle LNQ ; Þ their common ſeCtions , to wit, the lines 

M Rand N Q ſhall be paral'el, by the ſame reaſon R Þ and L O ſhall be [ot 

C) 2+ G- parallels: Wherefore cas LRisroR Q, fois LMroMN; in likemat Plain ( 
Il. 5. | ner, as LRtoRQ, fois OProPQ: Therefore as LMistoMN » {o1s [Krigt 

| OPtoPQ: Therefore, If two right lines, 8&c, Which was to be de- 

| monſtrated. | PROP. 
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PROP. 18. THEOR. 16. 


"Fe If aright hne as AB , be at.r1ght 
; i [+ - angles toaplan CD , alltheplans 
'c *  draon thertby ſball be alſo at 1196t 
/ og '/ anplesto the ſame plain CD. 


Demonſtration F Or by A B let the plain E F 
be drawn, cuctng the plain 
CD in the rightline F G,, and having ra- 
ken the point H ar pleaſure in FG, ?let 
there be drawn HI, toche plainE F, pa- 
| rallelro AB; therefore A Band I H being 
Parallels, -and A B propoſed ar right angles ro the plain C D+, bIH 
ſhall be alſo ar righr angles to the ſame plain CD, © theretore per- 
pendicular ro rhe common leftion FG , by the ſame reaſon, all the 
lines which are drawn parallel ro AB , on the plain E F, ſhall be ar 
right angles to the plain CD ; and therefore perpendicular to the 
common ſe&ion F G ; therefore 4 the plain E F ſhall be ar right angles 
to the _ CD. 
By the ſame reaſons may be demonſtrated that all the other. plains 
drawn by AB, areatright angles to che plain CD : Therefore , If a right 
line, &c. Which was to be demonſtrated. 


PROP. 19, THEOR. 17. 

If two plains A B and CD, 
mterſetting one the other , are at 
r1obt angles to a plain GH , their 
Ime of common ſettion EF , ſball be 
| , alſo at right angles to the ſame 
E F\ \ plan G H. 


wor FH Demonſtration Or EF is either at right 
5 angles to BF and D F 
common ſetions of the plains A B and C D , with the plain 


GH, orisnor , andif EF be at rightangles to BF and DF » It *ſhallbe 


\Warright angles rothe plain G H, drawnby them : Bur if E F be ſaid to 
i= pn angles ro the one of the other, either BF or D F, let it be only 
her Fay toraſmuch as the plain A Bispro ofed tobe ar right angles 
| mepiain GH, >:ue lineE F (whichline EF is drawn on the plain AB, 
\Mrpendicular toBF, as aſcttion thereof with the plain G H,) thall be at 
fi angles to rhe plain G H, we conclude the ſame, if E F be granted to 
| - igntangiesro DF, for then E F ſhall be perpendicular to the plain 
+7» ding propoſed perpendicular to DF, the common ſe&tion of the 


DCD, with che plainG H, anddrawn to the plain C D ohh 
[Krigntangles cothe plain G H, —_ » Which is 


CCC 


—_ _ — - Aww OG a 9 tl oo OO rs ts. 


— -— 


Firally, 


a) 31-1. 


bY 8. 1.1. 
C) 3. def. 


d) 4- det. | 
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__ Elvally/ (BF be not a rice tan 
inally, 1 e not at right a 

to BF = to DF, ler there be Fo 
from the point F to the plain A B, the 
line F I , perpendicular to BF the con. 
mon ſeQion with the plain G H; inlike 
manncr ler there be drawn FK, to the 
plain C D , perpendicular to DF, x; 
: a ſection thereof, with the plain GH. 
It Forafmuch as the plain A Bis Propoled 
4, , tobeatrighr angles co the plain GH, «the | 
.,, UneIF (whichisdrawnin theplainAp,| Y | 

£3 perpendicular toB F, as aſeton thereof 
| 3; | with the plain GH,)ſball be at right angles 
to the ſame plain GH;by the fame reaſon K F ſhall be ar right angles oh 
ſame plain G H: Wherefore from the point F to the plain GH, thereare 
f)13-I1- | drawatwo.perfendiculars; which f isabſurd : Wherefore EF ſhallbea 
| righ: angles to tie plain G H: Therefore , If rwo plains, &c, Which h 
ty 
C 


was to be demonſtrated. | 
- PROP. zo, THEOR. 18. C 

D If a ſold angh A , be contend | Y\© 

[ three plain angles BAC, CAD,| fi 
and D A'B , two of then: taken after| is 


what manner ſever , are preaterthas| (7: 
the third. |: 
Wi 


' Demonſtration FOr if it be poſlible, let one] 

| B | = of them as B AC, begrearer| 

| C than thetwo others BA D and D AC,andon| 

a)23-1- | theplaindrawnby ABand AC,ler ® there be madethe angle BAE, equal] 

tothe angle B A D, and the right line A Eequal to A D;chen ſrom the ſame | 
plain drawn by E, let there be drawn BC, rouching AB and ACatÞ 

andC ; and ler there be drawn BD and D C : Foraimuch as the {des | 
ADandAB ot therriangleBAD , arecqual to the (ides AE and AB, | 

{ 

D 


of the triangle B A E,, each to his correipondent fide , and the angle con- 
4 Þ) = teined « them alſo cqual, by Conſtrudtion , Þ the baſes B D and BE (hall 
+ %. | be equal, Ms 

"Au foraſmuchas the fides D Band DC are greater than thefide B C) | 
if rhe equal right lines B D and B E becur off, there will remain CD»|F 
oreaterthan CE, ſecing then the fides AD and AC, of the triangle 
D AC, arecqualtothe fides ABEand AC., of the irizngle EA C,eadh] 
to his correſpondent (ide; and the baſe. C D greater r{1an the baſe CE; 
©) 35-1 | theangle < CAD ſhall begreater than the anglc C A E ; adding te|Y/1/ F 
the equalangles B A D and BAE; the twoangles CAD and BAD (hall|Y: 
be greater thanthe ewoCAEandBAE; that is io {ay the wholear| C01 
gls BAC, which was propoſed to be the greateſt ot ajl ; Theretore 099 | F & 
of them, which youpleaſe, are much greater than the other, Thereion (vp t 
&c, Which ougit to be demonſtrated, aj 

; PROP, 


| j , K = —_—_—_ _ al 


pI 


_ 


_— * 
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PROP. 21. THEOR. 19. 


ed under plain angles B A C, 
BAD, adD AC, wbiub art 
leſe than four r1gbt plam angles. 


Demonſtration FJOr having drawn the 

right lines B C,C D and 
DB, the threeſolid angles B, C, and D, 
© are made, each of which is conteined 

5 under three plain angles, wiz. B, under 
CBA, ABD, and DBG, bur C under BCA, ACD, and DCB, 
andDunder CDA, ADB, and BD ©: Bur a the twoangles C B A and 
ABD, being greater chan the angle CBD; and in like manner ; the 
woanzles BC A and A C D aregreater than BCD; and the two angles 
CDAand ADB, are greater than C DB, the ſfixangles CB A, A BD, 
BCA, ACD, CDA. andADB, aregreater than the three angies 
CBD, BCD, and C DB. 

But Þ theſe three are equal co two right angles; therefore theſe ſix arc 
rearer than two right angles; therefore ſceing that theſe fix together 
withthe three ar the point A, are c<qual to fix right angles, becauſe of the 
threeangles BAC, C A D, and DAB, (for © the three angles of eve- 
yrriangle ate equal rotwo right angles) it theſe ſix be taken away , which 
ge greater than rwo right angles, the three which conſticute the ſolid an- 
'g&&A, will remain leſſe than four right angles: Therefore, Every, &c. 
| Which ought ro be demonſtrated. 


| PROP: 22. THEOR. 20: 


| R © If there be three 
| | plan angles A, B, 
| | | and C., two whereof” 
/\ taken at pleaſure, 
\ £ \ L are preater than the | 
| - other: But that they 


#anteined of equal right lines AD, AE, BF, BG, CH, 
\auG1, 1t maybe ſo ordered, that of the right lines DE, F G, 
ah l , joynng together the ſaid equal tmes , a triangle may 
& conſtutuicd. 


{JF the three angles A, B, and C, be equal, «the baſes DE, FG» 
and H I, arecqual: Therefore any two of them is greater than the 
rd : Bur if twoangles arc only equal, andthe third lefſe; b rwo bafes 


| | Es 
Every fold angle A, 1s contem- | 


b) 4+ 1+ 


C cc ſhall | 


—_ 


— 


OE 
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| © 24-1- | ſhall beonly equal,and the baſe of the third © lefle than either of the other. [ 
therefore again , the two others (which you pleaſe;) are greater than the 

other, but if oneof the ſaidangles, as A, be greater, let it be foas 4 

d) 24-1- | twoothers Band C, beequal, or not cqual ; the baſe4 DE , thallbeal 
the greateſt of all: Wherefore DE and F G ſhall be greater thany]. 
and DE and HI greater than FG. Nowl faythatF G and HI are gregte; 
than D E. | 


©) 23; I- Demonſtration FOr © let the angle DA K be made equalto the angley, 
and let AK be propoled equal ro AD, then the poin 


will fall under D E ; foraſmuch as the circumſerence of the circle ge. 
| {ſcribed ar the diſtance 


AD , on the center A, 


J doth paſle by the points 
/ \ DKE, becauſe thee! n 
quality of the lines AD,' Wl | þ; 
/ AK,and AE, thaln'Y |f 
f D K and KE be joynedto-| Y] | eq 
/ \ gether, be 


Tn Ol — k £ \ Foraſimuch as the two 
D WH &r 21 7 angles Band C areprope- . 
poſed greater than the 
angle D AE, andBis equal to the angle D A Kby Conſtrudtian, the an-! 
ole C ſhall be greater than theorher angle K AE ; and foraſmuch as the 
ſides A Dand A Kot the —_ ADK, are cqualro the fides BF and 
B Gof the triangle BEG, and the angles conteined of themD AK and 
f)4.1- Bare equal; the baſe f D K ſhall be equalrothe baſe F G, 

Again, ſeeing the fides CHandC Iof thetriangle C HI, are equalt, 
the fides AK and AE of the triangle AKE ; and the angle Cdemon 
9) 24+ 3+ ſtrated greater than the angle KAE, 8 the baſe HI ſhall be greater than 

20. 1- | the baſe K E; therefore ſecing that D K is demonſtrated equal toF G; 
FG and HI ſhall be greater than DK and KE: Bur DKandKE are 
greater than DE: Therefore F G and HI ſhall be yer greater than DE, 
| Which was propoſed. y 


PROP. 23. PROBL. 3. + 
 Toconſutute a ſolid angle of three plain angles , A,B, ad| I ad 
| 0 (0) LO ] Pp Ig SJ, AzyD) T 


C, twoof which taken at pleaſure are greater than the otbtr f|igu 


| But theſe three angles ought to be eſſe than four right angles. |N\*% 


a) 22.11. | Couftruion LEt a the fix lines AD, AE, BF, BG, CHandC1, be pro-| | 120 

poſed equal, conreining the ſaid angles A, B, and C, fub-| | DC 
tended of the baſes DE, F G, and HI, and making a triangleof DE, | ber: 
FG, and HI, ter the triangle LMK be made, having the three fides | F. 


b) 22+ 11- | equal ro DE, F G, and'H1, about which ler there be deſcribed the| F| Bu 
circle KML, and from the center N let NM, N L, and N K be drawt BY 

C) 5+ 4+ and © having drawn in the aire N O perpendicular , and 4 cut off, in ſuch [2 
d) 12+ 11. | fortas his{quare , with the ſquare of N L , may be equal to the ſquare ame 

| one of the {ides of the ſaid plain angles, and let LO, K O, and MO, bt har 

Al 

angles , equalto A, B, and C. | Ne 


Neal | 


drawn, I hs that LMOK is a folid angle, contcined of three plain 
t 


/ __ 


i 


mm ——_ _—_ — 
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A H © 


\ 
[P] EF GH L 


Demoy{ration FDOr N L, NM, and N K being equal, and NO perpen- 

dicular to them, LO,MO, and KO, ſhall be equal ; 
having < che like power the one as the other , and fecing they havethe 
fame power as one of the (ides of the given plain angles , they thall be 
equal co the {1de's of the ſaid plain angles; thebaſes LM, MK, and K L, 
being equal to rhe baſes of the given angles: The three angles far rhe point 
ſtall be equal to the three given angles A, B, and C. 


PROP.24. THEOR. 2r. 
If a ſold ABCD, be conteined 


B ” ander parallel plains, AC, CF, 
[14 E FH, HA, AF, and BE, tbeplains 


_ oppoſite thereunto are parallelograms 
| alike and equal. 


| = LY Demonſtration For ſeeing the parallel 
Ea _—_— plains B G and C F are 
C E cut by the plan AC; *their common 
Faions A B and C D ſhall be parallel : In like manner, the parallel plains 
AFandBE, being cutby the plain AC, their common ſe&tions A D 
ad B C ſhall be a'fo parallel ; therefore the quadrilateral figure 
ABCD is a parallelogram, and fo it is demonſtrated that the other 
tyures quadrilateral , are parallelograms : Now I ſay that the oppoſite 
parallelograms are alike and equal, | 

For ſeeing that A Band B H are parallelioDCand CE, and are not 
none and the ſame plain , burin oppoſite plains, Þ che angles ABH and 
DCE ſhall be equal; by the ſame reaſon the other angles of the paralle- 


gon BG, hall be <cqual to the other angles of the parallelogram 


Bur foraſmuch as A Bis cqual ro DC, in the parallelogram AC, and 


BH cqual wo CE, inthe parallelogramBE, as AB isro BH, fo DC 


8toCE, &c. and theretoreas BHro HG, ftoCE toEF, and for the 
lame reaſon, che ſides of the parallelograms BG and CF, about the 


al _ , thall be proportional : Therefore the parallelograms ſhall 
{VC AUKE, 


| Now having drawn chediameters A Hand DE ; 4 ſeeing that the ſides 


es. m—__ 


a)16-11. 


b) 10. 11. 


C) 34-1, 


GCcca3 AB! 


d) 24. 1- 


—_— s 9 * . —— 
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2) I. 'P 
b) 24-27 


| c) g.dct. r | ON 


_ . — — — 


| | an ©. 

ABandB Hof the triangle A BH, are equal to DC andCEF, of j, | 

triang'e D C'E, anJ <rhe angle AB H equal to DCE, asis ſhewn, the 

trianglesf ABHand DCE are equal to one another : Therefore s the 

triangles AB H and D CE being the halves of the parallelograms B G ang! 
CF, they ſhailbecqua] to one another. 

In like manner, we might ſhew thac the oppoſite parallelograms AC 


andG E, and AFand Bt arcalike and equalto one another : Therefoy,,| 
It aſolid , &c, Which ought to be demonſtrated, | 


| 
PROP. 25. THEOR. 23. | 
eye 9 RE. If a fold Paraltlyi. 


" pron ABCD . tecitha; 


L-: 

| IH DE plamiQ, parallel ty thy 
88 "+. 4 > "OE" te plains AD 
Mou” poſe plans AD ad 


OW BC, as thebaſe AH tal 
je tothe baſe AB, ſothe ſolid A 1 ſball betothe fold 18. 


Demonſtratioz Or AB being drawn forth rowards E and K, let AEhbe 

propoſed equal to AQ, and BK ro BQ, and (0 finiſh the pa- 
rallelograms E M and B N, and the folid AF andP B: Therefore AE and 
AQ being equal, *the parallelograms EM and N Q ſhall be «qual, 
and b L D and DG oppotite plains , equaland alike, and ſoALandA G 
alice and equal ro M F and M1, which are oppoſite plains, and fo 
ot the reſt. | 

And the ſolid A Fiscqual to the ſolid AI, < and the ſolid BI tothe ſolid 
BP : wnerefore the ſolid E lis ſo multiplyed of the ſolid AI, as thebaſe 
E Hjsof thebaleAH; and the ſolid Q P is ſo multiplyed of the ſolid 
CQ, asthe baile QN isof the baſe BH : Therefore atter the ſame man- 
ner that E H i{hallbe grearcr, equal, orlefle than AH, ſo the ſolid EI 
(hall be greater , cqual, or lefſe chan the ſolid AI; alſo after the ſame 
manner that the bate QN ſhallbe greater , equal, or leſlc than HB, fo 
the ſolid Q P thall be greater, equal, or lefſe than rhe ſylid4 Q C. 

Let there be then four magnitudes AH and HB, baſes, and HI and 
Q C lolids, (whereot from the firſt and thethird, viz, trom AH baſe 
and AT folid,) there were taken the cquimultiplices E H baſe, and IE 
ſolid, and alſo trom the ſecond and fourth, (ro wit, from the baſe BH , and 
the ſolid BQ,) thecquimultiplices QN and PQ , baſe and folid, rhe 
which are demonſtrated greater , equal, or lefle, in whar ever multipli- 
cation they be taken : Therefore 4 as the baſe AH isrothe baſe HB) fo 
is the ſolid Alto the folid CQ; Therefore, &c. Which ought to bt 
demonſtrated. 


COROLLARIE. 

From theſe things it follows that if any Priſme be cut by a plain equidiftot| 

to the oppoſite plaris , that the ſeftion is a figure equal and al:ke to the oppopire 
plains it having been ſhewn 1; the firſt Prilme that the triavale GHI #0 

and alike to the triangle ABC, andtherefore alſo to the triangle D E F, ad) 


there 1s the ſame Demonſtration t,; all , and the like is to be (aid of Paralllepipedors. | 


pROP.f_ 
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PROP. 26. PROBL.-4 
C 


To 4 green right 
lime AB, and t9 0 


Wn =; > EB ple equal to a ſolid 
h- anole owen C. 


Conſtruftcen LEr a there be drawn from F to the plain paſſing by C D and 

CE, theperpendicular FG, and let D F. DG,E F, FGs 
nd CG be joyned , then ler A H be cur off equal ro CD; and blerthe 
angle HAI be made equal ro the angle DCE, and AlcqualioCE, 

Arain , on che plain drawn by A H and AI , let there be conſtituted the 
ale HAL , equal co DC G, which is on the plain drawn by CD, 
CE, and A LequdltoCG; and< from L (ro the plain where are AH, 
AL,and AI,) ler there be drawn K L perpendicular , and put equal to 
FG, andjoynK A: I ſay the ſolid angle A, conteined under the three 
dainangles H AI, H AK,and K A l,is<qual to C, the given ſolid angle. 


TrmonflratzonFOr having joyned HK, KL, IK, and IL ; foraſmuch as 
the ſides AH and AL of thetriangle AHL, are cqual 


ry 


vthe ſides CDand CG of the yo. + DG, each to his correſpon- 
ne fide, and 4d the angles H A LandD C G equal by Conſtruction , the 
les HLand D G ſhall be equal, 
| Again, having raken away the equal angles H ALand DCG, from 
[the equal angles HAI and DCE , the remaining angles L AI and 
GCEareecqual; chen ſceing that the fides A L and Al of the triangle 
ALI, arecqual toCG and CE of thetriangleC GE , cach to his cor- 
elpondent ſide by Conſtruction ; <LI-and G E hail beequal : Forat- 
\Wuch then as the tides L H and L K are equal to the fides G D and GF; 
adthe angles HL Kand DGF fare right anglcs, 8 the baſcs HK and | 
DF are equal , -rhercfore the ſides AH and AK of the triangle AtK, 
ting equalro CL and C F of the triangle C DF, by ConttruRion ; 
(for ſeeing that A L and LK are equal ro C G and G F by Conltru4i- 
a, and do contcin equal angles, to wit, fright angles; the bafes A K 
adCFi are manta hs angles k HAKand DCF thallbecqual. 
laſtly, Lland IK; being equalto G EandGF, and the angles I LK 
adEC Fright angles, ! che baſes I KandE F (hall be equal. Therefore 
ſeeingthe ſides Aland AK of thetriangle AI K, are equal ro CE and 
CFof therriangle CE F, by Conſtruction ; the angles IAKand E CF 
hallbe equal : Thetefore the three plain angles HAL, HA K,and KA1, 
Mpoundinz the ſolid angle A, are equal to the three plain angles 
DCE, DCE,andFCE, compounding the ſolid angle C : Therefore 
te ſolid angle A is equal to the folid angle C : Wheretore , &c, 
ich ought to be done. 


point therem A, to 
conſtitute a ſold an- 


PROP | 


! 


a)1?.1- 


|D) 23+ I» 
| 


C) 12+ Its 


d) 4: 1: 
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PROP, 27. PROBL. 5. 

_ On a groen riph 

| = me A B , !0dfferik| | 
a ſold parallelpye. | 

don, alike, and ally 

Y poſited '0 4 gene 

i A TT IR C Þ rallelepipedan CD. 


12) 26-11. Conflruftzon ON arheline AB, and at the point therein A, let there 
| | | be made a ſolid angle , equal ro the given ſolid angleC, |] 
in ſuch manner as the three plain angles HAI,IAB, andBAH, ny 

Þ) 13. 6. be equal torhe three ECG, GCF, andFCE, andbas CFroCG; | 
: ſoler AB be made tro Al, and as CG toCE, lo All to AH, andin 
| reaſon of equality, asCF roCE, ſo A Bro AH; and lev the parallele. | 
| pipedon A K be perfeQtly finiſhed ; to wit, the parallelograms BH, HI, | 
and I B, being accompliſhed; and by the points I, B, and H, having | 
drawn the plains IK, BK, andH K, which are parallels tothe paralle- | | 
| 


[ 


lograms BH , HI, andIB, I ſay the patallelepipedon AK isalike, and 
alike poſited co the parallclogram C D. 


Demonſtration Or ſeeing the angles BAH and FCE areequal, and te Dew 
fides about them proportional; w:z. as BAtoAH, b|M|- 
F Cto CE , by Conſtruction ; the parallelograms H Band E F, arealike, 


and alike poſited : In like manner, HI and E G#, and I Band GF; there- tr 

fore the three plains BH, HI, andI B, of the ſolid A K are alike, and Þ 

4M alike poſited to the three FE, EG, and GF, of the ſolid CD; But| WF (cy. 
C),24-11t. | c threeof them, which you pleaſe, are equal, and alike ro therhree heec 


others oppoſire. Wherefore the fix plains of rhe folid A K arc oy wrop 


d) 9. def | alike poſited to the fix plains of the ſolid C D : Therctore Cthe ſolids home 
AK and CD are alike and alike poſited : Wheretore , &c. Which| W |zp, 
ouzht to be done, ram 

PROP. 28. THEOR. 23. /ram 

; ILai 

_ : If a ſolid paralelpipedin ley 

- 0g. ——— AB , becut by a plandram| yl 
| ; by the diavonal Lines of the op-| qui 

y the dragonal les of the Nl 


poſite plains AHanEB, the | "#25 tc 
i | | folid ſball be cut dy that plans 


SP RITTITJT/ mins equal parts. 


TY 


2) 24-17» A\ aa d/{] Demonſtration pOr * ſecing the! 

Plains A H ad th jy 

| E Bare parallelograms, equal and alike , their halves , 4-, che triangks | 

| AGC, GCH, EFD, andFDB, ſhall be equal che onerothe other, ONe 
t e 


Oren 
—_— - —— DE —_—— — 
had ——— Mt. th. Hl. hon I 
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AY 


fur the ſides about the equal angles G AC, CHG, FED, andDBF, 


[.:e proportional ; therefore bche ſaid triangles ſhall be alloalike , and 


te parallelogram A F being equal and alike ro the parallelegram CB, 


ndADtoGB , and C Fcommon, the rwo rrianzles A G C andE F D, 

and <the parallelograms A F, A D,and C F, of the Priſme ACGFED, 

are equal and alike ro the rwwo triangles H C G and BD F , and to the pa- 

rallelozram CB, BG and CF, of che priſme HGCDBF, wheee- 

fre d the ſaid priſmes ſhall be equal, which compoſing the parallclepi- 
Jon A B, the parallelepipedon A B ſhall be cur in two equal parts: 
herefore, &c. Which ought to be demonſtrated. 


PROP. 29, THEOR. 24. 


The ſolids parallelepipe- 


C LL nnkdgnDLD Sc 4 ACDEamW AFGE, 
| FA } | 
BELL £7 \ confututed on one and the 
| HR. 4.3 | = , 
| * | | ſame baſe AB, and of the 
| | | | | ſame betgbt , and from mb1ch 
[ W  w- iv the hnes mn la- 
©" NES WL the lines infiſting , are þ 
s ced in the ſameright lines, are 


equal ty one another. 


Dmonſtration F7 Or 3 ſeeing the paralellograms AL and AM, madeon the 
| ſame baſe AE , andbetween the ſante parallels, are equal 
age apother z raking away the common trapezium A L, the triangles 
AIK andE LM will remain equal. 

But Þ foraſmuch as all the ſides of the triangle AIK, arecqual to all 
desof the triangle HC F, each to his corre{pondent fide, © they ſhall 
teequiangled and equal , and 4 ſhall have the ſides about the equal angles 


ame reaſon the triangle E LM ſhall be alike- and equal to the triangle 
dDG; Again © the parallelogram A C is equal and alike to the parallelo- 
mmED, and in hke manner, the parallelogram A F tothe parallelo- 
mmeE 6G: Bur f1F iscqualto L GthebalesI K and LM being equal; (tor 
[Land K M being equal eachto AE, are equal to one another; and taking 
way the common part KL, I Kand L M will remain equal;) therefore 
[tal the plains of the priſme ATKFC H are equal and alike to all the 
[Phins of the priſme ELMGDB, therefore Þ theſe priſmes ſhall be 
' equal ; Therefore if the common ſolid AHFK LDBE beadded, the 
fanllelepipedons ſhall be made equal, on the ſame baſe, &c. Which 
"as to be demonſtrated, 


PROP. zo. THEOR. 25. 


The folds parallelepipedons AT DK and AMEK , made | 


whe fame baſe AB , and of the fame beight , and from which 
te lixes inſiſting are not placed mn the fame ri 2bt lines , are equai 


| $9 one another. 


mms Demon- | 


, 


proportional, and therefore ſhall be alike ro 6ne anorher , and by the | 


: 


b) 6. 6+ 


C) 24+ 1, 


_— 


a)35-1, 


b) 24-1: 
c) Cor-$.r. 
d) 4+ 6. 
C) 24+ it. 
f) 36.1. 


8) 34+ 1+ 
h) 10. def- 


d) 10. def, | 


y 
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b) 33. I 


ation. Or ſeeing that the plains C D and E F, oppoſite to theh 
RTE _—_— _ in one and the ſame plain, becauſe of i 


\ heightof the parallelepipedons ; ler the lines C GandI D be prolonged 


on the ſame plain, of wbich ler CGar 
E M and LF, produced in the points N 
and O, and I'D che ſame in the pointsp 
" andQ andlertheright lines AN, Kg, 
tr, HP, and BQ, bej-yned. 


bein2 oppoſite ro the parallclogram FP, 
and M F is cqual to HB, PQ aud HB 
ſhall be equal : Bur tncy are parallels. 
grams , HD B being a parallelogram, 
therefore Þ H B and P Q arecqualandpa. 
rallel; and therefore HP QB jsaparal. 
; 
lelogpram ; by the ſame rcafon HPNA, 
| ANOK, and KOQB, ſhall be paralcllograms, and N O QPis 
alſo a parallelogram; cheretore AP Q R is a paralellepipedon, wherefore 
| the © paralellepipedon AID K is cqual to the paralcllcpipedon A PQK, 
having the ſame baſe AB, and the lines inliſting are placed in the ſame 
right lines C OandIQ ; inlike manner , the paralcilepipedon AMFK 
ſhall be equal rothe ſame APQK,, having the ſame baſic AB, and the 
lines inſiſtingbeing inthe ſame right lines N M and O F : Wherefore the 
LI AIDK,and AMFK, are <qual to one another: 
herefore, &c. Which ought ro be demonſtrared, 


| PROP. 31. THEOR. 26. 

per The ſolids paratel 
—_— lpipedons AEFG,ant 
---Z: . C.HIK, madeonequd 
ent V baſes A B and CD, 


ZE IE 4 and of the ſame beight, 


BAL hr Are equal 79 one another. 
lea Demorſ1r ation FOr firſt of 
all, ler the 


lines inſiſting AM, GN, LE, and BF, be perpendiculars to thebaſe 
A B, and the infiſting lines C P,KQ, OH,and D1, perpendiculars tothe 
baſe CD) that beins ſo, all the ſaid perpendiculars ſhall be equal the 
| one to the other , the paralellepipedons being of one and che ſame height. 
Ler C K be produced dire&ly , and let K R be pur equal ro LB and the 
| angle R K S (onthe ſame ay" produced, O K,) made equal rothe angle 


Foraſmuch #as PQ and MF are equal, 


B-a2434 OB BB ot EMA Tm\ 


———wi = 


— 


BLA, and KS purequaltoLA, and finiſh the parallelogram KT an 

which conſtitute the paralellepipedons QS TV , according to rhe height 
| of the perpendicular R Q : Foraſmuch as the ſides K R and KS are equal 
toLBand LA, andthe angles RKS and BL A equal, the parallelograms 


K T and L G ſhall be cqualand alike. 


| 
| Again, foraſmuch as the fides K Q and KS are equalto L E and Ly 
___ TL 


———————.. -—_ 
——_—__—. 
a — 


_— 
— * —_— 
——— m———— I —_ —_— 
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{ache angles Q KSandELA are right angles, KQ and LE being 
ed at right angles to the plains KT and LS; the parallelograms 

Q$S andE A are cqual and alike. | 
I like manner , che ſides KR and C Q being equal coLB andLE; 
mdtheangles QKR and E L B rizht angles, the paralellograms K V 
and LF are al{o cqual and alike. Wherefore Þ ſceing the three plainsK T, 
Q$, and KV , of te paralellepipedon Q$S TV arc equal and alike to 
hechree plains LG, E A, and L Fot the paralellpipedon AEFG, as 
gelltheſc of che one; as thole of the other, being equal to the three ochers 
polite ; the | aralellepipedons <Q ST V andE AGF, areequal to one 


ther. 
"Lot DK and TS produced, meetin5, andIQ, X Y ine; andlet the 
nralellepipedon 2 5 y V be finiſhed, and HI, &V produced ro meet in 
and OD, y R, inZ, an1ter the paralellepipedon IKR, be finiſhed : 
Faraſmuch as che paralellepipedons & $, TV, and 9 3y V havethe 
amebaſeK V , and che ſame height , ro wit , berween the tame parallel 
plains K V, ad 5 X , their infiſting lines KS, Ka, RT, Ry, 2Y, 2e, 
\X, andV C, are placed in the ſame right lines a T and eX, 4th 
ſhall be equal co one another : Bur the paraltllepipedon 2 $S TV is equal 
wthe paralel|lcpipedon E AGE; ctherctore 2 3, V ſhall be equal to 
thelame E AG F. 

But © foraſmuch as K T and Ky, paralellograms , are equal to one an- 
aher, and K T' equal ro L G and Ky, it ſhall bealſo equal toL G; that 
soſay, toC D, the baſe L G and CD being pur equal ; therefore f as 
CDisztoDK, foisKyro DR, bur gasthebaſeC D isto the baſe D R, 
the ſolid CHIK to the folid KIz R; the parallelepipedonCH,R 
king cut by the plain I K , parallel co the oppoſite plains CH anda R: In 
\kemanner, asKy,toDR: fo the folid 23 y V, tothe folidIKR,, 
ſkeing char the paralellepipedon I 3 y a is cut by the plain K V, parallel to 
te plains oppoſite D , #4 2. Thereforethe paralellepipedons C HI K and 
22 y V , having the ſame proportion to the ſame ſolidl KR g to wit, as 
theequal baſes CDand Ky to the baſe DR; then ſeeing the parallepi- 
don 2 45 V is demonfraced equal to the Nur agrrnme AEFG, 
[the paces AEFG, and CHIK ſhall be equal: Which 
© propoted, | 
| Now ſuppoſe that AM, GN, LE, and BF, and CP, K 9, OH, 
adDI, be not perpendiculars tothe baſes A B and C D,, and h from the 
pants E, F, M, and N , let chere be drawn the perpendiculars ER, FS, 

M T,and NV, 
E F to the plain of 
the baſe AB, 
and from the 
points H, I, P, 
and 9 , to the 
plain where is 
che baſe C D, 
let there be 
drawn the per- 
pediculars H X 
I'Y, PZ,9 & 
they ſhall 


iT Gy Cc 


qual, the altitudes of the ſai 1 paralcllepipedons being equal z- let there be 


ds 


ey |d)29. 11. 


a) 3-dcf.rr. 


b) 24: Its 


C)24-11, 


C) 35+ I, 


f) 7+ 5+ 
9) 25» I To 


h) 11. 11, 


p 
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a) 45-7 


| b) 31-11. 


C) 7- 5+ 
d) 25-1t. 


a)15-1. 


[2930-11 Buti ETV F is equal wo AE FG, having the ſame baſe and beige 
HR 


| ——_—. 
gy. _—— 
FI 


| drawn RS, S$V, VT, TR, and XY, Las al, and EX, to make the | 

aralellepipedons E TV F, and HZ 1, the which being of the ſame | 
beiohe, and the lines inſiſting perpendicular, they ſhall be equal too | 
another , as is demonſtrated. | 


| and the paralellepipedon HZ , I is equal by the ſame 1caſon roC HI, 
therefore AEFGand C HIK are <qual to one another, the ſame Py 
monſtrarion may be made, if the inſiſting lines of one paralellepipedonge 
pendiculars to the baſe, and of the other not perpendicular : Where. 
ore , &c, Which ought to be demonſtrated. | 


PROP. 32:2, THEOR. 27. | 
The fold parale: 


-......6 pipedons ABCD and 
/ * ©; POW WRAP 
q "4:6 Fi EFGH , the (ax 


297 0 | 06 ll | bezoht are t9 one another 
-.543 FARE" her baſs 
- Y—>—x— 4s ther baſes AB and 
E F are. 
Demonſtration pe: 2 let there be made on E K the parallelogram CK, 


equal ro the paralellogram A B, iaving theargle CEK 


* -— 


P 
! % _ k. [ 


| equaltotheangle EN F; fothe paralellograms E E and CK thall make 
| the whole paralcllogram , as is ſhewn in the 45. of rhe firſt, 
| Thenifcheorher plainsof the paralcllepipedon E F G H are produced 
{ towards EG , and that the whole > C FL Hbe finiſhed; 
| b theparaleliepipedons ABI D and C K LM thall be equal , being made 
; onequalbaſes A Band CK, by conſtruftion, and of che ſame heivftby 
ſuppoſitiony therefore © as the folid CK LM is tothe ſolid E F GH, 
| i5the ſolid ABID, tothe ſameEF GH: Buri CK EMiswEFGH 
| as the baſe CK or the baſe A B his equal, is to the baſe E F; therefore 
! the ſolid ABI D ſhallbe alſoto the ſolid EFGH, as t'1c baſe A Bis to 
{ the baſe E F: Therefore ſolid paralellepi; edons of the ſame height, &c. 
{ Which ought ro be demonſtrated. 


mo PROP. 33, THEOR. 28. 

Like ſolid paraleliepipedons ABCD aud EFGH , at 
| the one to the other in a triple proportion to their bomologd 
ſides, or fides of the fame proportion , as Aland EK. 


Demonſtration FOr » Let All be produced to L, and letI L be equal to 
| 'EK,er GR; and DItoM, and ler I M be equalto HE 
or GO. and BItoN; andlet INbeequal toKForG $S; then having 
accomplithed the paralellograms LM, NL, and L T , lerthe paralelle- 
pipedon T XI V be finiſhed. 

Foraſmuch as the f{ides I L and I M are equal to the (ides GRand 
«GO, andthe angles conteined of chem alſo equal, rhe anzle LIMbe 
ing equal ro AID, which becauſe of the like paralc!lepiped. 1s 


—_—_— 


= —_—_—_ x ——_— <__——_. ag - 


— Wi. oF EUCLIDE: 


33; 


|, and in like manner L,NgzandRS,, andlTandGE. 
Therefore the three plains I X, LN, andIT, of the paralellepipedon 
1X1 V are alike and equalto the three plains GF, RS andG E, of che 
mralellepipedon E F G H : Bur Þ three plains of each are alike and equal 
i» the three others. oppoſite ; therefore < che paralcllepipedons TX 1 V 
mdEFG H, arc alike and equal. \ 
| Azain; having wm; wr che parallelograms M B, BL, ind L M, 
fniſh che parzlellepipedon M Þ B L, and the prralellozrams I Y, D L, 
ud 1.9, being accomplihed , ler the paralellepipedonl Y 2 Z be alſo 
Mag | 


ack then as becauſe of the like paralellepipedons A B CD and 


Y H : tolL,ſoDlIoHRK; thatis ro ſay 
_ 4200p ws coIM,andBItoFK, that 
isro ſay, ro IN. Butdas 
Al iscol L, fo the para- 
lellogram A D is DLz 
and ay DI to IM, foche 
parallelogram ADto LM; 
and as Bl ro I'N, fo the 


paralcllogram BL co LN, 

then as AD to DL, fo 

My: DL woLM, and BL ro 

q PF +: *%,: LN.ButcasthebaſeAD 
EK Tn K 5 twthebaſeDL, ſo the 
jake paralellepipedorn A DC B 


a the paralellepipedon D LY 2 yz and as the baſe DL to the baſe 
IM, G the paralellepipedon D L Y Q\,to the paralellepipedon LM B P, 
ads the baſe B L co the baſe LN, ſothe paralellepipedon-LMBP to 
[te parallelepipedon LNT Xsz therefore as ADCB wo DLY Q, fo 
MLYQo LMBP, and LMBP to LNTX: Wherefore the four 


|, fo BM wgnitudes ADCB, DLYQ, LM BP, and LN T X;are continually 
GH [iwpottional ; therefore frhe firſt ADC B, is tothe fourth LNTX; 
fore Wi'tut ist0 ſay » ro E F GH in triple proportion to ADC B thefirſt, to 
is 0 WW DLY & the ſecond. 


| But8 as ADCBtoDLYQ, ſfothebale A D to the baſe D L, and 
igAD two DL, lore one Al yu c » that isroſay,toE K, therefore 
teparalellepipedon 151n triple proportion to the paralellepipe- 
RG H , of cheir homologal ſides; rowit, of Alto AK: YV = 
ke; &c; Which ought to be demonſtrated; 


COROLLARIE: 


From this 5t manifeſt that if four right lines are continually tional ; as 
frft to the fourth , ſo the Pardlellepipedon deſcribed on the MN all be 19 the 


al toll Pardlellepipedon , ar alike deſcribed on the ſecond : Foreſmuch as it hath betn 
; HB, that the Paralellepipeden i6 to the Pardlellepipedon , 45 the firt line to the 
ns Wb, in tri;l- proportion of the firſt line to the ſecond , to wit y of their 
e 


dgal ſides. 
WT 
Ddd a PROP. 


. —— 


CEXH, orR GO , the parallelograms1 X and G F ſhall be alike and 


b) 24+ 11+ 


c) 10. det- 


d) 1. 6. 


Ce eee te. 
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c) T. 6» 


d) 31-11, 


————_— 


1 the plain L Mbe underitood to be paralel to E H. 


OS 2 — 
PROP. 34. THEOR. 29. 


G: The baſs a 
—F and EH, and th 


CB, andEHGF, 


A Fr t-j-V 
pedons, whoſe baſes and altitudes are reciprocal, are equal, 


Demonſtyation FOr if their altitudes be equal , the paralellepipedons be. 

bet » Fins pur __ their baſes ſhall be alſo equal ; _ 

the baſe A D to the baſe EH, ſo the height E K, to the height AI, 
therefore-the baſes and the altirudes are reciprocal. 

Bur if, rhe heights AI and E K are unequal, ler E K be the greater, from 

which let there be cutoff E L equalto Al, and let the plain L Mbe un- 
derſtood to be parallel to the baſe E H , cutting the paralcllepipedon, 


Foraſmnich as the folids ADCBand E HG F are equal, a} 
'2#2ADCBroEHML, fo EH GFroEHML ; bur bas the ſolid] 
ADCBrothe foldEHML; fo the baſe AD to the baſe EH, the! 


-heights AT and E L'being' pur equal, and as the ſolid EHGF to the 


folidEHML ; ſoby the tame reaſon, the baſe KN to the baſe LN, | 


fince that} by that reaſon , the ſolids E HGFand EHM L have the ſame 
height KN and L'N , being put for baſes , for they ſhall be between the 
ſame parallel plains KN and G H therefore as the baſe A D tothebake 
E H,ſfo the baſe K N' tothe baſe LN : But< as KN to L N., fothe lineEK 
totheline EL, thatistoſay,tro AI, equal roE L. Thercforeas the baſe 
AD tothe baſe E H, {othe height E K to the height Al: Therefore the 
heights and the baſes are reciprocal. 

Now'lerthe baſes and heights be reciprocal, I ſay the paralellepipedons 
are equal; forif che heights E K and Al are cqual,the baſe A D being put 
to the baſe EH, as the height E K tothe height AI, the baſes AD and 
E H ſhall be equal ; whereſore 4 the paralellepipedons ADC B and 
E H GF are equal to one another, having equal baſes, andthe ſamt 
altitudes. 

Bur ifrhe height E K be greater , let E L be cut off equal to Al; andlet 


Foraſmuch then, as the baſe A D js to the baſe E H , ſo the beight EX 


| is to the height AI by ſuppoſition , that is to ſay, roE L, equal to Al: A 


But <as the baſe AD to the baſe EH, ſo the ſorid ADC B to the folid 


EHML, thehcights A land E L being pur equal ; and fasE KtoEL F 
ſoKNtoLN; but gas the baſe K N to the baſe LN, ſothe ſolid EHGFE 
to the ſolid EHML, thefolidt EHGF, andE H M L having the ſame 


beighr, it KN and LN bepurfor baſes : For ſothey ſhall be berwee® p* 
rallel plains KN and GH, as the ſolid AD CB hall be » day 7 


——_—— — i... - pw a da &. i.e At... th 


— _— —— 


_ ol {---rJaeodhr AHHLEUAES of equal aid 
I off |: Zi) 98 paralelleprpedins AD 


—— 
P Fa L/ are reciprocal ; aud 


” the ſohd paratys 


Ji HK , to the plans where are the angles firſt propuſed, 


MW ACM being a right angle by Conſtruction, therefore the ſquare of AL 


_— 
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\{ab. 11+ 
IT , ſo the ſolid EHGF to the ſame ſolid EHML: Therelore 
thefolids AD CBandEH G F ſhall be equal, &c. Which ought to be 


lemonſtraced. 
PROP, 35. THEOR. 30. 


If there be ts 
plam angles BA C 
and EDF equal, 
at whoſe tops A and 
D, are raiſed m the 
arre two right lanes 
AGand DH, con- 
janing equal angles, BAG EDH, andCAGHEFDH, 
mth the Lanes firſt propoſed , each to bis correſpondent lime ; 
and in tbe lines raiſed in the aire , be taken any points at plea- 
fre; Gand H , and from them be drawn perpenduculars G1 


3aC and EDF : But at the pouits which are made on the 
flaps, by the perpendiculars GT and HK , the right lines 1 A 
nd K D are joyned , tbe ſame right lines ſball contein equal 
wols with the hnes drawn m the are. 


race For if AG and DH be unequal, let there be taken A L 
| from the greateſt A G, equal ro DH, and from L let 
there be drawn L M parallel ro G1, coctheplain of che triangle AGI; 
fraſmuch as GI and LM are parallels,and GT is at right angles to the plain 
EtheanzleB AC, L M * ſhall be allo ar right angles co the ſame plain : 
ic the points M and K, let there be drawn the perpendiculars M B, 


MC, KE, andKF, to AB, AC, D E, and DF; and ler B GG BL, 
LC,EF, EH, and HF, be joyned. 

And foraſmuch as L M is at right anglestothe plain BAC, it b will 
[take 2 right angle with AM drawn to the ſame plain ; wherefore 
*heſquare of A L ſhall be equal ro che ſquares of AM and M L; but 
the ſquare of AM is equal tothe ſquares of ACand CM, the angle 


equal tothe ſquares of AC, CM, and ML , bur ©the ſquare of CL 
is&qual tothe ſquaresof CMandML, frheangle CML Selng'© right 
ule; therefore the ſquare of AL is equal ro the ſquares of A C and 
CLy therefore 8 theangle A C L ſhall be right angle. 

Again, hſceing that the ſquare of AL * isequal to the ſquares of AM 


a4)8.1t. 


adML: But the ſquare of AM is equal tothe ſquares of A Band BM, 
| the 


re. 


lt, th ail 4 AC AMS a —_— 
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- theanple ABM' bins «tight atighe by ConfttaRion; tlie Tquareof AY; 
1 is ok the fintdres of AB, Bi, #ttd4 ML; Birtr'the ſquare of rh 
equalts the ſquares of BM and M L, k the angle BML being#rightay 

gle; thereforethe ſquare of A L is &jual to the ſquares of ABA&dBL, 

therefore | che angle ABL ſhall be a right angle 3 by che ſame reaſyq 
DF Hand DE Hfhall be demonſtrated right angles. 

-» Foraſmmuth chen as the angles A B L and LAB of the triangle LAB, 
areequal to DE HandH DE of thetriangle DE H, and ALandDh 


are equal ;; * the other ſides AB and BL ſhall be equal to the others 
| DEandE H: lnlike 


manner, ACandCL 
ſhall be equal ro DP and 
and FH; whetefore the 
ſides ABandAC, 
the triangle ABC , are |} 
equalto DE andDF of 
the triangle DEF, and 
the angles BACand 
E D F,, cetteived of 
them , are | equal by 
"WM; | ſuppoſition : " the þaſes 
BCandeE F ſhall be cqual, and ABC and ACBequal to DE Fand 
DEE , each ts his. correſpondent angle. Bur the whole ABM add 
AC Marcequal rothe whole DE Kand DF K being all right angles 
thehehe tefidues MB Cand M CB ſhall be equal to the refiddes/KB F 
and K FE: WhereforcB C and E Fbeing demonſtrated equal, the lides 
oBM and CM ſhall be equal to the ſides E K and FK. 

/ Foraſmich as A\C arid C M of rhe:criangle A C M are deronſirated 
equal co D Fand F Kof thetriangle DFK, and ACM and DFX right 
angles, ? the baſes AM and D K ſhall be cqual to ene anorhery 40d BY 
and EH being demonſtrared equal, their ſquares ſhall be <qual : But 
foraſmuch as the ſquare of BL is equal to the ſquares of BM and ML, 
and theſquare of E H.equal to the ſquares of E Kand KH ; 4BMLind 
E K Hbeihs tight angles , the ſquares of BM and M L ſhall be equal ws 
the ſquares of EK and KH. 

. Having theh caken away che equal ſquares of BM and E K,demod- 
ſtrated equal; rhe remaining ſquares of L M and H K ſhell be equal; 
and cherefote LM and H K equal: Wherefore ſeeing char the fides AL 
and A Mof thetriangle A LM, arc cqual ro DH and D Kef the triay 
plc DH RK, and the baſe LMequal tothe baſe HK, the angks LAM 
| and H D Kſkall beequal: Therefore, If rhere be two plain angkes » &« 

Which 6ught ts. be demonſtrated. | 


+ COROLLARIE. | 
ir If there be two equal plain angles, from the tops of which are draws in tht aint 
the eqgaal right lires contetning equal aagles with the lines firſt propoſed 3 rachly 
bis correſpondent 1:gle , the per pendiculars drawn from the extremities of theſe 
lines raiſed in i! &aire on the pliin of the angles fr propoſed y ſhall be equalit 
one another : For the plain angles BAC and E DF being propoſed equa, # 
1AL ard D H raiſed oz bigh , conſtituting the cpu angles L A B aA 

HDE, awdLAC4idHDF, it hath been ſbewn that L M and HK the per 
\ peadiculars , are equal to one another. DROP.) 


L 9 ? 
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bo . - PROP; 36. THEOR, 3r. 
PM If there be three right nes propertional, A,B, and C, 
ml if fold paralellepipedon DH made of them , is equal to the 
b, | (6d paralellepipedon 1 N,, deſcribed of the mean B, provided 
) { ; © 
2 the equilatera |, but equiangled to the aboveſand. 
ike 
- | A. jy _—_ 
nd B p—_— . 
be C* , 
0 
are 
yo IN 
and \ \ 
wy \ 
0 
, N 
les D K L 
1] Cofint 7 
| 4s T Er A, B,and C be continually proportional, and lertthere be 
es; | Ltd rhe ſolid angle E of any three plain angles DE F, 
EF (DEG, andFEG, in ſuch manner as that D E be cqual ro A, andE F 


des wB, andEGtoC, and having accompliſhed the paratellograms D F, 
FG, and G D, let che paralellepipedon DH be finifhed , which is ſaid 
whe conteined of the three lines A, B, and C,, or made of them, a Then 
atheright line 1 K, and to a point therein K, ler there be made the ſolid 

eK, equal to the ſolid angle E, of the three plain angles [KL, 
IKM, and L K M, which let be equal to the: three angles DE EF, DEG, 
adFEC, in fuch fort asthatlK, K L,zandKM, may be equal cach to 
themean B , and having accompliſhed the paralellogramsI L, LM, and 
MI; letthe paralellepipedon I N be finiſhed, which is ſaid ro becontein- 
tlunder the line B, or deſcribed chercof:: I ſay the folid D H' is equal eo 
tie folid 1 N. 


Imorfiration F7 Or ſeeing chatas DE toIK, fois KM toEG, (D Ebe- 
* ing taken equalta A, and IK and KMtoB, andE Gro 
C) and theangles DEG and I KM <qualto B, >the paralellograms 
ICand] Mſhallbecqual, having the ſides abour che equal angles reci- 
_ Bur foraſmuch as the plain anzles DE G and IK Mare equal , 
[wn whoſe rops are drawn in the aire the lines E Fand K L, conteining 
'qul angles with the lines firſt propoſed:, by conſtruttion , each to his 
areſpondent angle , the perpendiculars drawn from F and I, to the 
of the baſes D G and 1 M , v1. the alticudes of the paralellepipedons 
Hand IN, (if the baſes D G and LM © beequalto one anether:) There- 
{the paralellepipedons D H and 1 N, having the baſes DG and 
IMequal, and che altitudes alſo equal, they fhall be equal.co one ano- 
: Raeſore If there be three right lines, &c. Which was to be 
monſtrated, 


PRQP- | 


þ 4 
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a) 26-11, 


b) 14. 6: 
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| to wit, of the ſolid Ato the ſolid B, and of the ſolid C to the folid D, 


| be drawn perpcrtcular to the other plain AC , the perpendi ular 
aramn ſball fall on the common ſeftion AD , of the Þ ” 


PROP. 37' THEORK. zz. 
If four right lines A, B, C, and D , be proportional, th 


| 
| ſold paralellepipedons A, B, C, and D , alike, and alike 4 


| ſrhed of them, ſball br alſo proportional ; anaif the ſolid pu 
| raleliepipedons which are alſo alike and alike deſcribed are pra- 
portzonal,, tbertght lines ſball be alſo propor tonal. 


j 
L 1) 


| Conflruftzon Hans conſtituted on the lines A and B , the two paralelle. 
| 4 Tpipedons AandB, alike and alike deſcribed alſo onC 
| and D deſcribe rhe two others C and D, alike and alike poſited , whe- 
| ther thele bealike to the other or not, I ſay that as the ſolid Aistothe 
ſojid B , ſoisthe ſolid Crothe ſoNd D. 


. 


Demonſiratz0s J{Or 3 ſeeing the ſolid A is tothe ſolid B in triple proporti- 

on of the right line A, tothe righr line B, allo the folid 
Crotheſolid D , in triple proportion of the rizht linc C, to theright 
{ line D, the proportions of the ſolids Ato B, and C 'to D thailbe equal; 
| foraſmuch as they arc triples of the equal proportions , to wit, n the 
proportion of the right line A tothe right line B, and of che right line 
C cothe rightline D, which is firſt of a!l propoſed. 

Secondly, ler it be as the ſolid Ais to the f(olid B , ſo the ſolid C tothe 
ſolid D : I ſay that as the right line A is to the right line B, ſo theright line 
C is tothe right line D. 

For bſccing that the ſolid A is tothe ſolid B, in triple proportiond 
the line A rtothe lineB, alſo theſolid C is to the folid D in proportet 
eriple of thar of the line C to the line D, the proportions of the lines 
ro B, andof CtoD arecqual; foraſmuch as thcir tripled proportions 


are put equal. VVhich was in the ſecond place to be demonſtrated. 
PROP. 38. THEORKR. 33. 

If 2 plain A B be perpendicular to a plain A C , and frm 

ſome point E of thoſe that are mn one of the plains AB, 4 4 


\S\ 


gr” 


_ — 


mt 


AB and AC. 


. _ 
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p Demonſtration F{Or otherwiſe , let it fall 
"T | elſewhere ( if itbe poſh- 
| ble, as at F,) and *from ſome plain 
AC, letthere be drawn FF G perpendi- 
: cular toA D 5 and ler E G be joyned on 

1A [_: 1D the plain A B : Foraſmuch as FGis 


AD, bitſhall be alſo perpendicular to 
theplain AB, and therefore c alſo per- 
| pendicular to G E :- ButE Fis alſoper- 
| C pendicular to F G : Therefore in the 
| triangle E F G, the two angles EF G 
mlEG Fare tight angles , which is abſurd, being 4 they areleſſe than 
woright : Therefore the perpendicular drawn from E on the plain AC, 
tall not fall our of the common ſcion, therefore ſhall fall on it: 
Therefore ; If a plain, &c. VV hich was to be demonſtrated. 


| PROP. 3s. THEOR. 34. 


If the ſides of the oppoſite plams 
AC and BD, of a fold parallele- 


"A piprdon AB, are cut in two equal 
*” parts , and that by the ſefttons the 
—F—P<IC: | plansbe dravn, the common ſeftion 
v3] of ebeplamsRs , and the diameter 
A of the ſolid paralellepipedon A B ſball 
equally cut one another. 


Immftration For having joyned RB, RD, SA, andsS C, letthe two 
iD triangles AQ'S and C OS be conſidered: Foraſmuch 
athe ſides A QandQ$S of the triangle AQ'S, are equalto the ſides 
COandO S of thetriangle COS, (tor AQ and CO are the halves of 
ecqual fides AG and CH and *Q Sand OS are cqua] to the rwo equal 
Ws ANandHN; AS and HS being paralellogram.) and >the angle 
10S equal to the alternate angle COS; the baſes AS and C $ ſhall be 
ul, and the augles ASQ and CS O equal: But © the angles ASQ 
WAS O arecqual rotworight angles; therefore CSO and ASO are 
equal ro two right angles : Therefore 4 AS and CS ſhall make one 
Wyright line : In like manner, BR and D R ſhall be demonſtrated equal, 
ſhall make one only right line. | 
Amin, foraſmuch as A D as well as BC, is parallel and equal to F H, 
auſeof the paralcllograms AF andF C , they © ſhall beallo parallel 
We another and equal : Wi.crefore f A C and BD which joyn them 
extreams, arc alſo equal and parallel ; cherefore their halves AS 
[BR are cqual, | 
But foraſmuch as AC and BD are parallels, £ AB andRS ſhallbe 
me andche ſame plain wich them , therefore they ſhall cur one another, 
ES e-C . ...to. 


"| | G.: '\ perpendicular to the common ſe&ion 
p \ 


oy 
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Sr 


TR \ 


h) __—_ ro wit, in the point T. Bur hſecing that the two angles AST and\ATs 

of therriangle AS T are equal. to the two angles BR TandB T R v6, 
1)26-1- | rriangle BRT,:andthefſide AS tothe fide BR, ' theother ſides F A any 
T $ thallbe equal tothe other fides T Badd TR : Therefore AB ang 
do cut.one another in two equal parts in the point T. Wherefore, & 
| Which was to be demonſtrated. | 


COR'LLARIE. 


| It follows from this Demonſtration that in every paralellepipeden, all the diamey 

| cut one 4-0ther 11 two equal pavts at oxe point , tomit T, (45 t bere ſhewn by theline 
R $,) 4nd every platn cutting the paraleſſepipedon 11 two equal parts , doth paſe h 
the center thereof , as by the point T. 


PROP. 409. THEOR. 35. 
; If:wo Priſmes ABCDEF, and GHIKLM, areqth 
(ame betght , of which the one bath a paralelhgram ABCD, 
for the baſe , andthe other a'triangle G H1, and that the parg 
| tellogrambe double the triangle, thoſe priſmes ſball teequal, 


A 


Demonſtration Or ler the paralcllepipedons AN end Q G be accompliſh BY :1( 
ed, prolonging the plains of the rriangl-s, to make thepa- iſ 
ralellograms BN, AO, G P,zand M Q : For having drawn N O andPQ, 
| there ſhall be made two paralellepipedons AN andG Q , of the fame 

height with the priſmes, and to which the oppoſite plains 5re parallels, 2 I fro 

is cafe ro be gathered from the 15th, Prop. of this Book 1nd 
a) 34-1- Foraimuch 4'as the paralellogram G P is double to the triangle'G Hh 

and che paralellogram A C is put double ro the ſame triangle G H1 , the WM — 

b)31.11. | paralcllograms AC and G P thall be equal; therefore Þ A N and GQarW 7 
| of rhe ſame hei:ht , and on equal baſes A C and GP, ſhall be equaltoore 

anortie: ; therefore their halves, to wit, the priſmes AB CDEBadY. * 
c)32.11- | GHIKLM, (tor < the paraleliepipedons AN and G Q are cu! eachin 
ewoequal \ri{mes, by the diameters of the oppoſite plains C F, DE, Rh 
andLK,) arc alſo equal ro one anctter : Therefore, &c. VVhich wastol 


demonſtraced. 


The End of-the Eleventh Element of EU CLIDE- 
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TWE LFTH ELEMENT 
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»þ EUCLIDE. | 


THE ARGUMENT. 
= His Twelfth Book ſetteth forth the 
Paſſions and Proprietics of Pyra- 
mids, Priſmes, Cones, Cylinders and 
Spheres, and compareth Pyramids 
ro Pyramids and Priſmes, and like- 
wiſe compareth Cones and Cylin- 
ders, and laſtly Spheres one to an- 
other : But before he treateth of 
_ , the afore-mentioned bodies, he pro- 
With that like polygonal figures inſcribed in Circles , and 
Wh alo the Circles themſelves , are in ſuch proportion* the one 
Y vthe other, as the ſquares of the Diameters of ſuch Circles 
me Wn, it being abſolutely neceſſary that thoſe things be firſt 
, 4 froved,, for the better confirmation of the divers paſſions 
Al ud proprietics of thoſe bodies. 


GESg 53 =W% 2 
| 


_—_————_——_— 
al 'ROPOSITIONS, PROBLEMS, 

" and THEOREMES, | 
He PE En To : 

"| PROPOSITION 1. THEOREM I. 


\ Likepolygons ABCDE andFGHIK, mſcrived m car- | 
| 


* are mn proportion the one to the other , as the ſquares de- 
mledof the diameters AL and FM, of thecarcles. 


OE EONS Ecce2 mn... 
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CA 


Demonſtration FOr . let AC and FHbedrawn , ſubtending the equal ar- 

gles ABC and FGH ; and let BL and G Mbejoyneg, 
Then , by reaſon of the ſimilitude of the polygons, A B being toBC, a; 
FGro GH, athetrian2les AB Cand FG H ſhallbe equiangled, having 
the {1des about the equal 
angles ABC & FG, 
proportional, But b the | 
angle ALB jsequal t | 
the angle ACB, and! 
the angle FMG equal 
to FHG ; theretore 
ALBand FMG ſhall 
be equal ; wherefore 
ABLand FG M being 
alſo equal, ©w42, right 
| angles in the ſemicir- 
| cles {the remaining angles BA Land G FM ſhall be equal: Therefore 
eas ALtoAB, loFMtoFG, andalternatcly, as AL toFM,ſo AB 
' to FG: Therciore the ſquare of AL tothe ſquare of FM, fothepo- 
| Iyzon 4B&D k deſcribed on the right line A B, tothe polygon FGHIK 
| deſcribedonFG, ſecing that as wcll the {quares as the polygons, are 
| like figures, and alike deſcribec: Therefore , Like polygons, &c, Which 
ought to be demonſtrated. 


PROP. 2. THEOK. 2. 


OC. 0 K Fs D 
"aw ML br 


Circles ABCD 

. and EFGH, att 
 2n proportion the one 
to the viher , OS the 
ſquares of ther du 
meters AC andtE G. 


Demonſlraticn Or if it be not fo, I ſhall be lefſe or greater; Suppole 

firſt of allI to be lefle, (it poſſible, ) and:that the circle 
EFGH be greater than I, by the fiyure K : But © cutting off more than 
the half of thecircleEFGH, and more than the half of the reſt, ſooften 
that at laſt there may remain a magnitude leſſe than K : Let there be Þ in- 
{cribed in that circle the ſquare E FG H, which ſhall be greater than 
the half tie circle, if the four ſegments of the circle are leſſe thank, 
you have what you require, :! not, lettiie archesE F, F G, GH, and 
HE, be Jivided in two c:::4i] parts by Lz-M, N, and Oz and let the! 
Octogon be inſcribed in thc circle, drawin: EL, LF,FM, MG, GN] 
NH, HO, and OE; it appearcs that rhcre will be tour triangles equal 
in the four equal! ſegments, and that each one,as F L E, fhall excced the 
half of his {eQion , the Iſofcele trianzle E LF « being the halt of the 
ReQangle of the ſame height, deſcribed onthe baſe EF, as EV, which 


: Now 


1s or-2-er than the ſetion F L E, 


— 


as 
— —_ — _— 
hed 
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ad alike to. the whole, and in two equal priſmes , which two 
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Now let che eight remaining figures FM , MG, &c, be lefle than K, 
for if it were not ſo, it would be required to divide the laſt arches, and 


alwayeSinicribe the polygons , whereof the laſt ſhall have the ſides dou- 
blein mulcitude co thoſe of his precedent, and totake away ftill more than 
the half of ceaci: ſegment (to wit) his Hoſcele trian;le : lt ts evident thar 
the laſt ſetions ſhall be in the end lefle than K. 
Laſtly , Ler tizen the ſaid eight ſeCtions remaining be lefle than K: Iris 
manifeſt char rhe ſaid: Otogon thall be greater than 1, I and Krogether,be- 
ing equal co the circle E F GH. Lettherebe alſo deſcribed an Oftogon 
alike, inthe circle AB C D, dividingeach of the ſemicircles ABC and 
ADCintwo equal parts, inBand D, and again, cach parr in two equal 
SinP, Q, R,andS; and having joyncd t ie right lines to all the 
of ms; it is manifeſt chat che Oftogon figure inſcribed, ſhall be alike 
tothe Otogon inſcribed in the circle EF GHz 4 and the ſaid Oftogon of 
the circle ABC D , ſhall be to the Oogon of the circle EFGH, asthe 
re of the diameter A C, tothe ſquare of che diamerer EG. Burt as 
theſquar2 of A C , tothe ſquare of E G, fo the circle ABCD is toI: 
Theretore © as the polyzon AQ $ to the polygon E M O : ſo the circle 
ABCſhallberto 1. Eur the polygon AQ S is lefle chan the circle ABC, 
| therefore f che poalyzon EM O ſhall bealfo lefle than I, which is abſurd; 
ic being demonſtrated robe greater : Therctore the fi2zure]l cannot be lefle 
than the circle E F G H. 
Nor can it_ alſo be greater; For the circle ABC being to I, as the 
ſquare of A C to the ſquare of EG; alternately , I ſhall be to the circle 
ABC, asthe ſquareot E G to the ſquare A C bur let itbe underſtood 
xl isrothe circle AB C,to the circle E F G is toanother;as to K; therefore 
tas [is greater than the circie EF G, ſothecircle ABC ſhallbegreater 
than K., and Þ the circle A B C ſhall beto K, as the {quare of A C tothe 
ſquare of E G , whliicl1 is contrary to the firſt part of this Propoſition ; 
[where it 15 ſhewn that one of the circles being to a certain figure in the 
proportion of the ſquares of the diameters, that that figure cannot be leſſe 
[tan the other circle : Therefore I cannot be greater than the circle EF G, 
[vr lefle, as by the firſt part hereof , therefore equal: Therefore , Cir- 
ces, &c, VVhich ought to be demonſtrated, 


COROLLANKIE. 


' Frombence it follows , that as the carele 15 to the circle, (0 the polygon deſcribed 
the one circle , to the like polygon deſcribed 13 the other circle ;, ( eerng that as well 
bectrele 35 to the crrele , and the polygon to the polygon, as the ſ quare of the diameter 

| ihe ſquare of the diameter ,as hath been demonſtrated. 

| 


| 
PROP. 3. THEOR. ;. 


Every pyramid baving the baſe AB C triangular , may be 
ded into two pyramids AE GH and HIKD, and alike ts 
anther , baoing ive baſes A EG and HI K, triangular, 


Wiſmes are greater than the half of the whole pram. | 


Demon- 
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| Demonſtration Or the fides A Dand DB, of the triangle ADB being 


— ——— — - _ 


——— 


divided in two equal parts , and therefore proportionally ; 
2 HI and AB ſhall be parallels, and a'fo IK, BCandHK, AC aj 
EG, BCandEF, ACandFG, ABaniEH, BDandE]I, ADay 
IF, DCand HG, andDC, areparallels by the ſame reaſon, But bE G 
and H [ being parallelsto AB, are parallel the one to the other, ang þ' 
GH and FI being parallels to DC , are alſo parallel to one another. 
therefore AEIH, HEBI, IDHE, EBFG, GHKC,CKIEF, and 
F G HI are paraleJlozrams. But HE andH G being parallcl to D B ang 
DC, cthe angles EHG and BDC are equal, by the ſame reaſon 
HEG, DBC, and HGE and DC B ſhall be equal; therctore 4 the 
ſides of the triangle HE G are proportional to the fides of the triangle 
DBC, about the equal angles : Wherefore the triangle HE G is alike 
to the triangle D B C. Bur © the triangles HAE, HAG, and AEG, 
are alſo alike to the triangles DAB, DAC, and ABC; therefore 
fthe pyramid AEG H isalike to the pyramid ABCD. 

Again, H1land H K being parallelsro A Band AC, 8 theangles[ HK | 
and BAC ſhall be equal; and in like manner HI K and ABC, and 
and HKIland ACB cqual ; " wherefore 
the ſides of the triangle HI Kare proporti- 
onal to the ſides of the triangle AB C, 
abour the equal angles, and the triangle 
HI Kisaliketo the triangle ABC: Butthe 
triangles DHI, DIK, and DLH, i are 
alike to the triangles D AB, DCB, and 
DCA; therefore the pyramid & HIKD 
is ahke to the pyramid A B CD, Butthe 
| triangles AHE and HDI being alike to 

the triangle ADB, as is ſhewn, ! they 
B GC ſhallbe allo alike to one another, andbe- 

ing made on cquallines A H and H Dthey 
ſhall be equal; by the ſame rcalon AHG and H D K hall be cqual and 
alike , being proved alike to the triangle AD C , and made on equal lines 
AHand HD, and fothetriangle AEGand HIK, ſhall be equal and 
alike, being proved alike to the triangle ABC , and poſited on the equal 
lines AE and H I, being = the oppoſite fides of the paralcllogram 
AEHI. 

AlſoEHG andID K ſhall be equal and alike, being proved aliketo 
the triangle BDC, and having HE and DI equal = to the paralello- 
gram HEID : Therefore the pyramids AEGH and HI KD oare! 
equal and alike , all the triangles of the one being proved equal and alike 
to allthe triangles of the other. 

Again, PEH, HG, andGE, being equal and parallel to BT, IF, 
and FB, of the paralellograms EHIB, FGHI, and BFG E, the; 
triangles EHG andB FI 4ſhall beequiangled and equal to one another; 
and therefore alike ;- Bur they are alſo parajlel roE H and H 6G) by which 
the plain E HG is drawn, being parallels to B I and IF, by which 
drawn the plain BIF, theretore the ſolid BI FGHE , conteined of the 
two triangles E H G and BI F equa), alike, and parallel , and oppolite >! 
to the other, and by the three paralellograms EG FB, BEHI, ® 


LF GH isapriſme by the definition. So the folid C FGHIK — 
. themn| 
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ed of tne rwo oppolite triangles CF Gand HI K, ſha'l be equal, alike, 
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hewn to be a priſme: For F.C, C G andG F being equal and parallel, 
01K, KH, aud HI, of the parale:lograms CFIK, CGHK, and 
£G Hl, thetriangles C FGand HI K ſhall be equal and equiangled to 
ane another , and therefore alike : = Bur they are parallels, CF and CG, 
by which is drawn the plain CF G, being parallel co Kland KH, by 
which paſſech che plain KIH; therefore the foiid CFGHIK, contein- 


wd parallel and rhe three paraleilozrams CFIKKHGC, andIFGH, 

saprilme , and thole priſmes EBFGHI, and C FGHIKareof the 

ſame height , ro wit, between the parallel plains BCGE and HIK, 

ind the baſe quadrangular being doubie to the triangular , 5 they ſhail be 
| roone another. 

Laſtly, becauſe the priſme EBFGHI is greater than the pyramid 
EBFI, the whole than irs part: Burtche pyramid E B Fl is equal and a- 
ike toche pyramid AEGH , and alſo to the pyramid HIKD, asis 
manifeſt by che equality and fimilicude of che triangles; the priſmes 
EBFGHI and CF GHIK ſhall begreater than the pyramyds AE GH, 
andHIK D, thercfore theſe prilmes do exceed the half of the whole py- 


(bi firt drviſron , be divided, and that that be alwayes done after 


ramid ABC D. For a whole bcing divided into two unequal parts, 
| the greateſt part exceeds the one halt thereof, and the leſſer part wants 
| thereof : refore , Every pyramid having the baſe, &c, Which ought 


| 


'to be demonſtrared. 


| 
PROP. 4 THEOR. 4. 


If there be to 
pyramids ABCD, 
and EF GH, of 
tbe ſame height , 
having the baſes 
& ABCand EFG 

triangular , and 
that each of them be dro1ded m two pyramias , equal to one ano- 
ter, AILM, MNOD, EPRS, adSTVH, and abke 
the wbole , and in two equal priſmes I BKL MN, CK LM 
NO,PFQRST , and GQ RSTV, and that m like 
Ramrer both the one and the other of the pyramids produced by 


* 
ARES EEE 


Me manner ; as the baſe ABC of one of the pyramids, ſballbe 
tothe baſe EF G of the other , ſo alſo all the priſmes which are m 


th one of the pyramids , ſhall be to all the priſmes of the otber 


qual tn number. Pha 


r) 15. Its 
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d) 12-5. 
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| 
| 


| 


the triangles A BCand LK C being alike and alike poſited. 


* 


| 
| 
| 


fone betgbt , and Paving the baſs ABCandEFGC triangular; 
are the one to the other as their baſes. Wa 


DemorftrationF.Or ſeeing thatras BCtoCK, foFGtoGQ, boththe L 


and the orher line being divided in two equal parts , and 


Alſo, = the triangles EFGand RQ G, then bas the trianyle Age 
ſhall be co the triangle LK G), fo the triangle EFG to the triangle 
RQG; andalternately, as ABCtoEFG, ſoLKCroRQG: gyy 
LKC troR Q G; ſothepriſme C KLM NO tothe priſme G Q RSTY,! 
as ſhall be preſently ſhewn ;, and therctore ſo the prime IBKLMY 
the prilmePFQRSTV ; theſe being equal rothe others, and as one: 
priſme alone, towit, I BK LM N, to onepriſmealonePFQRST, {, 
cthe two priſmes, IBKLMNand CKLMNO together, are tothe 
wopriſmes PFQRST andGQ RSTV together; therefore allo 25! 
the baſe ABC to the baſe EFG, ſo the ewo prilmes in the pyramid | 
ABCD, to the wo in the pyramid EF GH-: In like mance 
may be ſhewn that the ewo priſmes that are in the pyramids A TILM ang | 
MNOD, made in thepyramid AB CD, are tothe two priſmes which | 
are inthe pyramids EPRSandSTVH , madein the pyramid EFGH; 

as the baſes AI Land! 
M NO of thoſe pyra- 
E mics, are to thebaſes 
EPRandSTVd 
theſe , and fo follow- 
ing , making alwayes 
the ſame divilion: But 
asthele baſes areto the 
— , fo the bale 
TS ah KC, which is equal 
C F Q & 2d alike to thele, v8 
the baſe R 9Gwhich 
is equal and alike totheſe , as is demonſtrated by the precedent ; that is 
to fay, ſothebaſe A BC is tothe daſe EF G: Theref 16 alſo as the bale 
ABCrothebaſcE FG; ſo the primes of each pyramid made in the py- 
ramid ABCD, ſhallbe to the priſmes of each pyramid made : There- 
fore alſo as the priſmes of che pyramid ABCD, to cn primes of the 
pyramid E F GH, ſothepritmes as well of che pyramid A1LM, are 
co the priſmes of the pyramid E PRS ; as theſe of tic pyramid MN OD, 
to theſe of STVH, and fo following. 

Wherefore ſeeing that as rwo priimes of the pyramid A B C D, areto 

two priſmes of the pyramid EFGH,, © fo all che priſmes which are in 


the pyramids ABCD, AILM, and MN OD, &c. togerher, areto all 
the priſmes together , which are in the pyramids EF GH, EPKS, and, 
$ TVH » &c. if thoſe are equal in number to theſe: In like manner » 4s 
the baſe AB C to the baſe E FG, fo all the priſmes of che py-amid 


ABCD.oall che priſmes of rhepyramidE FG H: Thiecrefoic, If rwopy- | 


ramids, &c. Which ought to be demonſtrated. 
PROP. 5. THEOR. x. 


The pyramids ABCD and EFGH,, which are of tht 
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WeEFG, fo the pyramid ABCD is put to X : Bur f the pyramid 
7 ABCto the bale 


EFGH: Therefore , The pyramids, 8&c. Which ought to be demon- 
rated, Fff C O- | 


_w_-=-= 


— —_— 


pemonſtra:ionF- Or if ir be not fo, ler it.be put as the baſe ABC to the baſe 
E FG, lo the pyramid ABCD to the ſolid X, which 
hall be Icfſe or greater than the pyramid E F G H. 
| Firſt, Lerir be greater bythe ſolid Y., and let the pyramid EF GH 
te divided in ewo equal pyramids , and in two equal priſmes, according 
wProp, 3. of the 12th. Again che two pyramids madeinEFGH, letbe 
in like fort divided in two equal pyramids, and two equal priſmes, and 
þ following. 

Foraſmuch as , it from the pyramid E F G H be taken more than the 
half, rowit, the two priſmes PF 9 RSTandG © RS TV, agreater 
hanthe halt of che pyramid EF G H ; alfo trom the remaining pyramids 
EPRSandSTVH, more than the halte, ro wit, their priſmes, and ſo 
allowing ; Þ there will remain in the end a magnitude lefle than Y , the 
exceſſe of EFGK , on the ſolid X. Nowthen ler the remaining magni- 
debe lefle : Bur the pyramid E F G H being put equal tothe ſolids X and 
'Y, the priſmes remaining in the pyramid EFGH , ſhall be greater 
than X. 
| Letthepyramid ABCD be diviJled-into rwo equal pyramids and two 
qual priſmes, and in like manner the pyramids AI LM and MN O D, 
| in two equalpyramids, 


= SW 5. , wa—_— and two equal pr i\mes; 
FF XN : ; Temnm and ler that be done ſo 
| BY ET Wu: Y : : E many times as in the 
C 


pyramid E F G H. 

Foraſmuch <« as all 
the priſmes inthe py- 
ramid ABCD,areto 
all choſe of the pyra- 
Z ite mid CO equal 
| C - in number; as the baſe 
| NA | i Q & ABC to the baſe 
EFG, that is to ſay .as the pyramid ABC Dis to X. Burall the priſmes 
nthepyramid ABC D bein: leſſe than the whole ABCD, alſo dall 
the priſmes in the pyramid E F G H ſhall be lefle chan che ſolid X. Bur 
hey alſo are proved greater , which is abſurd. Therefore X is not leſle 
than EFGH. 

Now ler the ſolid X be greater than the pyramid EF G H; therefore the 
wyramid ABC D being pur to X, as the baſe ABC tothebaſeE FG, by 
Onverſion of proportion, X ſhall be ro A B C D, as the baſleEFG to the 
aleABC, as X is to the pyramid A BCD, folerthe pyramidE FG H 
* put to the ſolid Y,and X being pur greater than E F GH, © the pyramid 
ABCD ſhall be greater than Y; therefore as thebaſe E FG is tothe baſe 
ABC, fothe pyramid E FG His toY, which is lefſe than the pyramid 

BCD, which is abſurd. It being already thewn thar as the baſe 15 ro the 
ale.ſorhe pyramid cannot be a ſolid lcfſe than the pyramid:Theretore the 
hlid X is not greater than the pyramid E F G H, and 1s alſo ſhewn not to 


lefle, therefore equal, Wherctore ſecing thar as the baſe ABC is to'the 


ABCDisto X, asthepyramid E F G Hequal tothe ſolid X; allo as the 
k FH, ſothe pyramid ABCD to the pyramid 


a) 3- 12, 


b) 1. 10. * 


C) 4.12. 
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COROLLARIE. 


Hence it comes that the pyramids of one height made o# the ſame baſe , m1 * 
triangular baſes, are equal to one another , hautng the ſame proportion that thei 
baſes have , which are propoſed equal , or one and the (ame. | 

It follons contrariwiſe that the equal triangular pyramids made 092 the [any baſe, | 
orequal baſes are of the ſame height , and that equal tr1anoular pyramids having the 

ſame height , hate equal baſes , or one and the ſame , the which two things is ſheanh | 
the firſt part of this Corollary ;, by the ſame diſcourſe uſed in the Demonſtratian of tl, | 
converſe of the 30th, Prop. and 31*1.of the Eleventh Book. If another piramid be | 
made , cut off as well in; the height , as n the baſe. | | 


PROP. 6. THEOR, C. | 
_ y Pyramids a8 
C DEFani GH | 
IK L M,nbibar | 


of one betabt , and |: 
| baving the baſes Z 
polygons  ABC\p 


| 
m—_ the 

C D L - DE and GHIK| Bt 

| | thol 

L , are the one tothe otber , as are therr baſes. « 
DemorftratiozF Or having reduced the bales into triangles equal in num- by 
ber , each pyramid ſhall bedivided into fo _ triangu- | 

lar pyramids : Bur « ſeeing that asthe baſe ABC is to the baſe A CD, F 
ſothe pyramid ABCPF to the pyramid A CDF; and compoundedly, as a 


the baſe AB CD tothe baſe ACD, ſothe pyramid ABC D Frothepy- 
ramid A C D F: But bagain,as the baſe ACD to the baſe A D Efo the py- ale 
ramid ACD Frothe pyramid ADE F: Therefore in proportionot equa- \7 
lity, as the baſe ABCD to the baſe ADE,ſo the pyramid ABC DFro me, 

pyramid ADE F, Therefore compoundedly , as the baſe ABCDEto 

the baſe ADE, fo the pyramid ABCDE F ſhall be to the pyramid 
ADEF; bythe ſamereaſon, as the baſe GHI K L ſhallbe tothe baſe} 
GKL, fo the pyramid GHIK LM to the pyramid GK LM; and by | 
converſe propottion , as the baſe GKL ro the baſe G HI KL; fothe py-! 
ramid GKL M to thepyramid GHIKLM. | It 
Again, < toraſmuch asthe baſe ADE is to the baſe GK L; asthe Pyra-| I pin 


ur H—_—_—— 


| 


mid ADEF, to the pyramid GKLM,, there will be four bales "tet 

ABCDE, ADE, GKL, and GHIK L, in the ſame proportion 45 

the four pyramids ABC DEF, ADEF, GK LM, andG HIKLM; 

therefore in proportion of equality, as the baſe ABCDE tothe baſe | 
0 


GHLKL, ſothe pyramid ABCDEF to the pyramid GHIKLM; | | 
And therefore , Pyramids, &c. Vhich ought to be demonſtrated. | bh ? 
COROLLARIE. ft 


Itis manifeſt that pramid's of the ſame herght made on baſes equimululater® | 
mm———c[ Awww RR 
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[ot inoue and the ſame , are equal to one another , having the ſame proportion with 
der baſes that are put equal to one and the ſame. 

| Jgain it follones contrariwiſe that the pyramids equimultilateral , and made on 
2s , equel to one and the ſame , haue oxe herght: And that the pramids 
uuimaltilateral : having the ſame height , have the baſes equal , if they be not on 
we and the ſame : Theſe imo things ſhall be demonſtrated as we have ſatd 1n the Co- 
wlary of the fifth Propoſition of this Bock, 


PROP. 7. THEOR. 7. 
Every priſme as ABCDEF, 


E 
'D , oY having the baſe triangular , may be 


© dioided into three prramids , equal to 
one another , having the baſes trian- 
gular. . 


Demozſtration F(Or in the three parallelo- 

grams let there 'be drawn 
B three diameters, ro wit, AC inthe paral- 
'M lelogram ABCD , CFinthe parallelo- 
qamBCEF, andFDinthe parallelogram A DEF: Foraſmuch * as 
the triangles ABC and ADC are equal, and > thatas the baſe AB C 
sw thebaſe ADC, ſothe pyramid ABCEF tothe pyramid ADCFE, 
thole pyramids having the ſame height , to wit, the perpendicular drawn 
rom che top F, tothe plain A B C D, the pyramids ABC Fand ADCE, 
ſhall be equal to one another : In like manner the pyramids ADFG 
nd EFDC, made on the equal baſes ADFandEFD, andthe fame 
eight , to wit, the perpendicular drawn from the top C, on the plain 
ADEF, ſhallbe equal : Butthe pyramid AD CF is the ſame with the 
yramid ADFC , that being conteined of four plains, to wit , of the 
wleADC, and the triangles ADF, ACE, and DCE, and this of 
the ſame four plains , to wit, of the baſe ADF, and the tri1ngles 
iDC,ACF, and D CF: Therefore the three pyramids ABCF,) 
ADCF,andEFD C, or CDEF, (whichistheſamewithEF CD, 
ompounding the whole priſme , are equal to one another : Therefore , 
Hery Priſme , &c. Vhich ought to be demonſtrated. 


COROLLARIE. 


It follows from what bath been ſaid , that every pramd « the third part of the 
Miſme that bath the ſame heioht and baſ”, or equal hereunto, or elſe , every priſme ts 
Wetriple of the pyramid which hath the ſame herght and ſame baſe, or equal thereunto, 


PROP.s THEOR. 8. 
Lke pyramids ABCD and EFGH , whub bave the 
ſs ABC andF E Gtriangular , are in a triple proportion 
\ their bomologal ſides BC and F G. 
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Demonſtration FJ Or let the parallelepipedons BM and F Q be finiſhes | 
A the pyramids being alike , the plain angles ABCan 

E FG ſhall be equal; and as AB ro BC, fo E FroFG, the parallelg. 
g-amsB-land F N ſhallbealike: Inlikemanner , the angles ABD ang 
E FH being equal, and as AB ro BD, fo EF to FH, alſo the angles 
DBCand HFG equal; andas DB toBC, fo HFtoFG; the paralle. 
lograms ALand B K ſhall be alike to the parallelograms FP andFq, 
Bur * as well the three fides BI, BK, and BL of the parallelepipedgn 
BM, are<qualand alike to che three oppoſite tides DM, AM, and Cy 
astherthreelides FN, FO, andFP, of the parallelepipedonFQ , are 
equal and alike to the 

74 _ ſides | 
: "Gs Pa: H 3 Q, and G ; 
EDS $4 F hare :-.Q theretore the fix rite 
t it . -% conteining the f{olid 

BM, are cqual to the 
{x plains comprehend- 
ing the ſolid F Q: 


Z* 
. 
. 
CSI I0mangnnn 


pe of | © 1, "ie. WOK: ry VV herefore the paral- 

ya ES : © lelepipedon BM and 

B X —_— 7 G FQ are alike : Bur tor. 
Cc aſmuch as the lines 


LIPN being drawn, © the priſmes DBCIL Aand HF GNPE have 
the ſame proportion as the parallepipedons BM and F 2 their double, 
and rhe pyramids ABCDand EFGH the ſame proportion as the ſaid 
priſtnes che triple of rhem, 4 the pyramids ſhall have alſo the ſame proper- 
tion asthe parallelepipedons. 

But < the parallelepipedons BM and F Q being in triple proportion. of 
their homologal fides BC and F G, the pyramids ABCD andE FGH 
ſhall be alſo in triple proportion of B Cro F G : Therefore, &c. VW hich 
was to be demonſtrared, 


| COROLLARTE. | | 


It ts alſo manifeſt that the like pyramids whereof the Lajes have mort than three 
ſides, are 1n @ triple proportion of their homoloval ſides. | 

For let ABCDEFaid GHIK LM, belike pyramids, beving fortherr 
baſes reftiline figures of ſeveral ſides , I ſay that thoſe pyramids are tn trifle 1t4- 
ſor of the homologal ſides A Bard G H; for from A a,d G having dravn the 
lizes AC, AD, Gl, awdG K, to the oppoſite angles, the like baſes ſhall be 
divided wto an equal number of like triazgles, to which ABC, CD, aud 
A D By ſhall be aike to GHI, GIK, ad GKL, therefore the pyramed's be-| 


| 12g dike , the triangles AF Band GMH arealike, and the angleFAB equal | 


teMGH,.azd sFAWAB, ſoMGtroGl; thetriargle AB C and GHI 
being alike . 8 .d therefore in equal reaſon asF Ato AC, (CM GtoGl. © | 

Again, foraſmuch @ AC swCB, ſour GItolH, ABC a4 G IH t&- 
ing alike, arid a5 5 BtoCF, ſol Htol M, the triangles BC Fard HIM be 
ing alike , by reaſon of the fimilitude af the pyramids , and it equal reaſon 45 8 C: 
toCF, ſow G ItTM: Therefore beingas FAWwAC, ſoMG rr Glu, 
as ACOCF,ſoGltIM; alſoin equal reaſon, 45 F AtoFC , ſorMG| 
toMI : Therefore AF C aud G MI ſhall be equiangled , and therefore alike, | 

Bu: AFB, BFC, 4:4 ABC are alfo alike to the triangles GM H, mY 
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| od GHI: Therefore the promids ABCF, and GHIM, ave alike, and 


in like manner dſo A CDF, 
GKLM: Therefore the pyra- 
ACDEF, fral be te GH 


-ZD (3 | , each to bis correſpondent , wn 
& \/ K triple reaſon of the homelogel ſodes 
AB,CD, DE,GH, IK, 

H T 


B C and K L, each to bis correſpon- 

dent , there being therefore the 

ſame 7eaſos of AB, CD, aud DE, toGH, IK, a:4 KL, the pyramids 
ABCE ACDF,,4 ADEF, will bave oxe and the ſame reaſon, to wit, 
triple to G HIM, azd GR LM: Therefore as ABCPF alone, toGHIM, 
dane , (0 all of them: together , t0w1it, the whole ABCDEF, to allof them toge- 
ther, to wit, the whole G H I K LM. Therefore the pyramid ABE F being to the 
pramid G HIM 77: triple reaſon of the homologal [iles ABard GH, the pyra« 
md ABCDE F ſhall be alſo tothe pyramid G HiKLM, #7 treple reaſus of - 
AB toG H. Which was prepoſed. | 


PROP. 9. THEOR. g. 
P «<Q The baſes andthe 
£\ altitudes of equal py- 


; 


. 
- 
GEO ELAGEUEG5iS kb 


: ramias AB CD,and 
— */ EAN I : | 
= | : | EFGH, bavingthe 
MH " : i baſes AB C and 
007 JP NO EFGC triangular, 


C BY G are-recprocal; and 
jramuds baving the baſes triangular , whoſe baſes and altitudes 
are reciprocal , are equal. 


Demonſtration þOr having finiſhed the parallelepipedons BM and F Q, of 
the ſame height as the pyramids, and having drawn LI 
adP N, the priſmes D BCILA andHFGNPE, (being triple to 
thepyramids ſuppoſed equal,) ſhall be equal to oue another; and there- 
bre the paralellepipedons BM and F Q alſo equal, being double ro the 
prilmes; and a therefore their baſes and their heights are reciprocal, 
tlaris ro ſay , as the baſe Bl rothebale FN, ſothe height of the ſolid 
FQ tothe height of the ſold BM Þ. 
Buras the baſe BI tothe baſe FN, ſothetriansle ABC tothe trian- 
&&EFG,; therefore alſo as the baſe ABC to the baſe EFG, fo the 


height of the pyramid E FGH to the height of che pyramid ABCD, 
ſeeing the heights of the pyramids are the ſame as choſe of the paralelle- 
ons: Therefore the baſes and the heights of equal pyramids are re- 


IM, GIKMadGKLM,' 
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Now let the baſes and heights be reciprocal 5 Iſay that the pyrariids 
arcequal. For having made the Conſtrucion as beforeſaid : Foraſmuch 
cas ABCis toE F Gas the parallelozram BI, to theparallelogram F N, 
and the heights of the parallelepiped. and he pyram, being the ſame, the 
baſes of the paraleilograms, and their heights are alſo reciprocal, There. 
fore d the parallelepipedons BM and FQ (hall be equal: Therefore the 


PROP. 10. THEOR. 10. 

Every Cone is the thi; dpart of the 
Cylinder , which ha:b the ſame baſe us 
the Cylinder , and the bright equal 


thereto. 


Demonſtration FOr otherwiſe the cylinder 
ſhall be greater or ſefſe than 
the t: iple of the cone : Let it in the firſt place 
be greater (if poſſible) as by the magnitude of 
| evans the ſolid E ; thart is to ſay, that from the cylin- 
der (whoſe baſe is the circle A B C D)) E being cut off, che reſt ſhall be 
the triple of the cone , where f the ſame circle A C is the baſe: In the 
ſame circle ler there be inſcribed the ſquare ABCD, and divided intwo 
triangles by the diameter B D , on which triangles let there be underſtood 
to be made two priſmes of equal height with the cylinder , and the 
ſquare being greater than the half of rhe circle , as it appears, it 1sEV: 
dent that thoſe two priſmes ſhall exceed the half of the cylinder: But if 
(the two priſmes taken away,) the reſidue of the cylinder are greater yet 
than E, onthe baſes of the ſaid reſts or ſegments, let there be made ie 
feur Iſoſceles triangles AK B,BLC, C MD, and D NA, onthewhich 
lerthere be imayined four priſmes of the ſame height with the cone or cy- 
linder, of which the circle ABC D is che bafe. 

Ic is manifeſt that theſe Iſoſceles rriangles are more than the halte of 
the baſes of the ſegments reſting of the cylinder, being the halves of the 
re&angles of the ſame height as BP : Wherefore thelc tour priſmes ſhall 
be more than the half of the four ſegments: But if the cight lictle ſeg- 
ments reſting of the cylinder , are not leflethan E : After the ſame man- 
ner let there be ſtill ſubſtrated more than the halte of what remaineth ; 
and 2 1n the end there will remaine a magnitude lefle than E ; and in brich, 
let now theſe eight ſegments remaining of the cylinder , being taken t&- 
gether , be lefle than t, 


. A 
*, 


having for baſe the polygon inſcribed in the circle A C, and of the ſame 
heighras the given cylinder , thall be more than the :rip!c of rhe cone, ac: 
cording to what hath been {aid before : But cach priſme being rhe triple 
of his pyramid of the ſame height, and which hath the baſe o_ 
b may be divided in three ſuch equal pyramids: Ir followes thar all theſe 
priſmes making the column , which hath for baſe the polygons inſcrioed 
in thecircle AC; thatis to ſay, that column of the ſame height, 45 t 


cylinder| | 


——_— hs ti. A _—_—_ Oo I —c 


Oe 


Itis therefore evidentas the column compounded of theſe fix priſmes, 


| 
priſmes DBCILAand HF GN PE their halves, are alſo equal , and} 
therefore alſo the pyramids the third parts of the priſmes alſo equal; 
Therefore , The baſes, &c. Which ought co be demonſtrated, 


] 


} 


[ 
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EEO 4 , Fo a n 
| cylinder is the triple of eſe fix pyramids which do make-the pyramid, 
having the ſame polygon for baſe , and of the ſame height as the ſaid co- 
lmn: Therefore the ſaid pyramid ſhall be greater than the cone of the 
fame beiglir > having the circle AC for baſe , which is abſurd, the pyra- 
mid being no other c'1en parr of the cone : Therefore the cylinder is nor 

ater than the triple of the cone. | 

Letit be then leſſer (if pofſible,) by the quaurity of E , thar is ro ſay, that 
aking off E from th< conc, thac the reſt may be the third of the cylinder : 
Now from the cone whereof the circle A C is the baſe , lettherebe taken 
' more than the halt, ro wir., the pyramid ot the ſame height , whereof 
thebaſe is the ſquare ABCD, and trom the reſt , to wit, the four feg- 
ments K,L,M, and N, ler there be taken more than the halte,to wit, the py- 
amid of cach ſegment of che ſame height as the ſaid ſegment, and ha- 
jing for baſe the 1folceles triangle in the {fame ſegment, and letthis cutting 
of beconcinued uncil chat the rem1ining 1egments beleſſer chan E, which 
| ewillhappen , andin five, let the eight (mall ſegments be lefle than E. 
| Tris therefore m2niteft that che pyramid ot che ſame height as the cone, 
| having that oCtogon for bale, is greater chan the third of the given cylin- 
dr, being greacer than the conc , having cut off from ic E. But the cone 
' tkuscur off, is che third of the given cylinder , an1the pyramid allo the 
 thirdof che column of rhe ſame height , having for baſe the ſame ofo- 
con, as hath been ſaid above : Therefore thar column (hall be greater 
thanthegiven cylinder , whereof it is a part , which 1s abſurd : Therefore 
tkegiven cylinder is neither greater nor leſle than the triple of the cone, 
therefore equal : Therefore, &c. VVhich was tobe demonſtrated. 


PROP. 11. THEOR. 11. 


HS Cones and the cylin- 


. 
\- 


& # 


L M, are the one to the 


; DIE other as their baſes ABC 
(x) G and EFG. 


Demonſtration Or if it be 
CG _ not ſo, it 
[\nallde greater or leſſer , {uppolſc it in the firſt place tobe lefle, and thar 
[the quantity of O , (it poſlible;) therefore N and O ſhall be equal to 
teconeF LM, andfrom the coneF LM, (as in-the tenth Pro ſition) 
Letthere be taken more than the halte, to wit, a pyramid of the ſame 
beight as rhe cone , whereot the baſe is the (quarcEF GH, and from the 


i\[eſtalſo morethanthehalfe, to wit , four pyramids of the ſame height) 


| 


— 


| 


| 


[4 


\laving for baſes the four Lloſceles triangles EPF, FQG, GRH, and 


HSE, andſo following , there will remain in the end a maoni | 
, and, | icude lefl; 

mnO, which ler be the eight little ſegments : It follows thee the p wy 

Md F M of the ſame height as the cone F M, whereof the bale is the 


| Frogs EPFQGRHS, ſhallbe greater than N. 


ithin the circle AB CD let there be inſcribed a polygon alike to the 


er, a 
— li. 


_—_” 


ol ſame beight , 1K and 


Cc) I, I + 
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8) 7+ 5* 


q h) 15.5 
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| 


| 


' on: the ſame baſe , or equal baſes, are of the ſame height , ad equal cones and oylin- 


polygon inſctibed in the circular baſe E F G H , an4l on the ſim» lerrhers 
e underſtood to be a pyramid of che fame height as tin cone BI K ; By 
aas the circle ABC is to thecircle EFG, ſfothe polygon TV XY js 


the polygon PQRS; burasthecircle AB Cis tothe cucleE F G, ſothe! 
| coneBK toN, and b as the polygon to the polygon, ſo the pyramid tothe 


pyramid of the ſame height as che cones; therefore © the pyramid ATR 
VCXDY K (hall beto the pyramid EPFQ G KH S Mz,as thecoreBIK! 
tothe ſolid N: ButATBV CXDYG bein; lefle than the cone BY K, 
the part than the whole, , 4allo the pyramid EP FOGRHSM hall 
be lefſe than N , but ir hath been ſhewn co be greater , which is abſurd; 
Therefore N is not lefſe than the cone E FGHM. | 
Secondly, ſuppoſe N to be grearer than EF GHM, therefore being | 
put asSthecircle ABC to the circle EF G, forthe cone B KtoN ; bycon-| 
verſion of proportion , as the circle E F G to the circle ABC, foN tothe; 
cone BK, andasN toBK, forthe cone F G H M is pur to O, and Nhe- 
ing put Sreaterthan the cone F M, © the cone DK thall be alfo greater than 
O :  Theretore ſceins thar 

A K. as rnecircle-EFG ist the 
V : circle A B C, fo Nto the 


| *, cone BK; fasthecircleEF 

K .\: GHisrto the circle ABC.fo 
>» TITS ; 
T 6 


the cone F M to O, leflethan 
tre cone B K, whichis ab-! 
ſurd ; being already*ſhewn 
that the cone cannot be to 
another ma-nitudeleſſe tian 
the other cone, asthe baſe ol 
the one to the baſe of the 0 
other : Therefore N is neither greater nor lefle than the cone FM; 
cherefdre equal : Therefore, being pu: as the bale A B C D to the 
baſe EFGH, ſo theconeB KistoN, but 845 the cone BKistoN, fo 
the ſame cone B K, to the cone F M; allo as the baſe AB CD, toguebaie 
EFGH, fothe come ABCDK, tothe cone E F G HM. 

But foraſmuch as the cone ABCDK "is tothe cone EF GHM, 3 
the cylinder ABC D K; (whic!: is criple che cone AB QC D K,)is ro rac cy- 
linder E FG HM, (whichis tripic the conc E F G H Mz alſo as the vale 
ABCD ſhallbertothe baſe E 6 G i. fo the cylinder ABCDK (hall be 
ro the cylinder E EGHM, winch may alſo be demonſtrated fo 45 01 
the cones, if in lieu of cones and pyr1+mids , be under{tood cylinders and 
priſmes : Therefore , Cones and «cyliiders, &c, VV hich was to ot de-| 
monſtrared, 


CORLLARTE. 


Hence it followes that cones and cyliiilers ma le on the ſame baſe, O& equal Caſes 


and of the ſame height are equal , aud contrariwiſe equal cones and olinders, mace 


ders , and of the ſame herght , are alſo ©; equal baſes 3 07 0446 and the ſame ; which 
ſhall be demonſtrated as in the converſe of the 31th. Prop. of the El:er.th Buc e. 


PROP. 12, THEOR. 12. | 
Like cones and cylinders are the one to the other Wt triple 


prod | 
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meportion of the Drameters BD and FH, of their baſes 


\1BCand EFG. 


| Demonſtration J* it be not ſo, let the cone ABCD K be greater of leſſer 
than the cone E F G H M, by another magnitude N, in triple 
rtion of the diameter B D to the Diameter F H. 

nd let N in the firſt place beleſſe than the cone EFG HM, by©O, 
1nd let there be made the ſame conſtruQion as in the precedent Propoſitt- 
an, ſo as that the pyramid EPFQGR HM be again ſhewn greater 
than N ; and let the right lines KB, KT, MF, andM P, be drawn, to 
kaverwotriangles BKT and E M P,of the pyramids ATBV CXDY K; 

amdEPFQGRHSM,; and lerT IandP Lb: joyned. 
| Foraſmuch as the cones ABCD Kand EF G HM areput alike, 2 the 
axis] K ſhall be'rothe axis LM, as the diameter B D to the diameter 
FH: Therefore as the Semidiameter BI to the Semidiamerer FL, fo 
the axisI K to theaxis LM; and alternately, as BI to I K, fo F Lto 


LM, 

| Then ſeeing that the angles BI K and F LM darerizht angles, (che 
cones being put right, therefore che axes being perpendicalar to their 
baſes, <the triangles BI K and F LM (hall be equiangled , therefore as 
KBroBI, lOMF toF L, Buras BltoBT, foFLtoFP; becauſe of the 
| | {1milicude of the triangle 
| | BITroFLP, (for ſceing 
| 42 — > BIT andFL P,inliſting on 


as BlistoIT, ſo FLrto 
L P,as well by the equality 
of the lines BlandI T, as 
FL and LP, «4thetrian- 
gles BI Tand F LP are 
alike) and in proportion of 
equality, asK BroB Th, to 
| ; MFtoFP. 

| Again, foraſmnch as the ſides K I andTI Bot thetriangte KIB, are e- 
qulioKl andiTof the eriangleKIT, andthe angles conteined of them 
*right angles, the axis K being pur perpendicular to the circle ABC, 
"the baſes K B and KT ſhall be equal; andin like manner M F andM P 
ual; cheretore K Band K T ſhall be proportional ro M F and M P, there 
eng proporti-*n of equality on both parts, bur ſeeing that as 'K Bro BT, 
'bKT ro thetameBT; alſoas MFtroFP, ſoM P tothe ſame F P; but as 
KBwasroB I, (oMPFroFP-: In like manner, as KT ſhall be o BT, 
bMPto FP; and by converſion, as BT roTK, foFPro PM; there- 
[it ſecing that as TK is to KB, fo PMtroME, andas KBroBT, 
bMFroFP, andasBTtoTK, ſoFPtoPM, as is (hewn; the trian- 
fles BKT and FM Þ ſhall have the ſides proportional; tberefore 8 are 
Yuangled and alike; and hin like manner, che other triangles abour 
|®epyramids ATBV CXD YandEP EQ GRHSM, ſhall be alike the 
eto the other, which being equal in number, ithe ſame pyramids 
ſhall bealike, and Þ ſhall be in proportion triple of their homologal fides 


BTandFP : Bur as BT toFP, foBItoF LL, by the ſimilicude of the 
angles BITand F LP; andlas BlroFL, floBDco FH: Therefore 


Ggeg the 


ee. 


like arches, are equal; and | 


a)24.def.r1 


b) 3.def.rr- 


C)6. 6G 


d) 6 &e 


'E)3-dei-rt. 


ft) 4. Is 


F) 6. 6. 
h)1. def. 6. 


1) 0. def.rt- 
k)Co.8$.1 2. 


1) rr. 5, 
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the pyramid ſhall be tothe pyramid in triple proportion of the diamere 
B D and FH. Burthe cone AB CD K was pur to N intriple proportigg | 
of the ſame diamerers:Therefore as the pyramid ATB VCX DYK tothe | 
| pyramid EPFQ GRHSM , forthe cone ABC DKtoN: Wheretyy, 

tecing that the pyramid ATBVCXDYRK is lefle than the ogg, 
ABCD K rhepart than the whole, = the pyramid APFQGRHgy 
| ſhall be lefſe than N. Bur it is ſhewn tobe greater, which is abſurd ; There: 
| fore N is not greater than the cone E F G HM. 
Secondly , ſuppoſe N to be greater than the cone E F GH M; There. 
fore the cone A B C D K being put to N in proportion triple of the giz. 
meter BD to FH, and the pyramid AT BV CXDYK being tothe 
pyramid EP FQGRHS Mintriple proportion of the ſame diameters 
asis ſhewn ;; as the cone A BCD KſhallberoN, fo the pyramid AT3 | 
V CXDYK, rothepyramidEPFQGRHSM, andaltcrnately,as | 
to the cone ABCD & , fothe pyramidE P FQURHSHM tothe pyra- 
mid ATBVCXDY kk. x 


— 


| EEG HM ſhall beto O,lefſe than the cone A B CD K in triple proportion 


Therefore ® the pyramid EPF QGRHSM being to the pyramid 
ATBVCKXDY K intriple proportion of the homologal ſides Þ Fand 
TB; that is to ſay, of the diameter FH to the diameter B D., N ſhall 


bealſoto the cone ABC D Kin triple proportion of the dizmerer F Hto 
the diameter BI, asN is 


to the cone ABC DK, 
ſo the cone E FGHM 
15 pur to O, Theretorethe 
cone E F G H M ſhall beal- 
ſotoO in triple proportion 
of the diameter F H, tothe 
diameter B D, and Nbeing 
pur greater than the cone 
EFGHK, »theconeAB 
C D K ſhall be allo greater 
than O ; therefore rhe cone 


of the diameter F H to the diameter B D, which is abſurd : For itisſhewn 
that the cone cannot be in triple proportion of the diameters of the bales 
to another magnitude lefle than the other cone ; theretore N 15 not greater 
than the cone EFG HM, and is ſhewn not to be lefle, therefore equal: 
Wherefore Þ the cone ABC D K hath the ſame proportion to che cone 
EFGHM, astoN. | 

Therefore ſeeing that the cone ACBDKistoN intriple proportion 
of the diameters BD and FH, theconeABCDK ſhall be alſo tothe 
coneE FG H M, intripleproportion of the ſame diameters, 

But 4 toraſmuch as rhe cylinders are in the ſame proportion as the cones 
whereof they are triples , the cylinder ſhall bero the cylinder in the {ame 
triple proportion of the diameters of the baſes ; which ſhall be demo | 
frated; as of the cones, if in lieu of cones and pyramids , you take Cyr | 
linders and priſmes : Theretore , Like cones and cylinders, &c. | 
was to be demonſtrated, 


PROP. 13, THEOR. 13. 


If acylnder ABCD, becutbya plain EF, parallel y | 
Le 
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be oppoſite plains AB andC D , as the cylinder AF ſhall be to 


a: | 
equander E C , ſo the axis GI ſball be to the axis1L.: 

ore t;6:T7Or having prolonged the axis G L on both parts, let GO 
Ne jan "—— pur —_— toGl, and L Kand KH each equal tolL, 


M Late ir be underſtood thar the cylinder is prolonged from both parts ro 
ic \W0andH , chat being, it is mani eſt that the cylinders AN, AB,EC, 
| cp, and 2 R, are all on equal baſes; a and therefore AN and AF [a)C.tr.12. 


ol | having the ſame heighr, that is to 
ia- | ſay , having the axes equal, I Gan{d 
the | M LES. G O arecqual to one another : In hike 
| | manner, FD, DQ,, andQ R, be- 


: ing of the ſame height, arcallo equal 
. ro one another ; wherefore the axis 

ok: -+++:N.-- = 1 O islo multiplex of the axis G1, as 
NB FCAQ 5S ye cylinder EN , of the cylinder 


ud AF, and rhe axis I H ſo multiplex of 
nd lhe axis [L, as thecylinder FR of thecylinder F D, as is manifeſt. 
all \W| Therefore if the axis OI, multiplex of G firſt magnitude, be equal, 


to greater, or [cfſe than I H , multiplex of I L ſecond magnitude, alſo the 
glinder EN multiplex of the cylinder E B third magnitude , fthall be 
wearer, equal, or lefſe than the cylinder F R, multiplex of the cylinder 
M FDfourch maznicude , in any malciplication whatever ; wheretore Þ as |þb) 6, def, 
ne | he axis to chic axis, fo is the cylinder tothe cylinder ; Therefore , If a 
al qlinder, &c. Which was tobe demonſtrated. 


PROP. 14. THEOR. 14. 


ing 

n Cones ABEad CDF, ant 

Fi cylinders ABGH and CDIK , 

bn made on equal baſes A B and CD, 

> are 18 one another as the betgbts LE 

ter and M F. 

a Demos ({ration FOr let the cylinder A G be | 
Me prolonged on che part of 


= GH, withhis axis LE, and the reQtan- 
10n |. cleAG, andlerthe axisE N bertaken c- 
qulto thc axis M F, and about the center N ler there be underſtood to be 
rc OP, equal and parallel roG H , laſtly, letthe cylinder G O be | 
Made of the ſame height as the cylinder C I. 
Y Foraſmuch asche cylinders H P and C I , having the baſes and heights 
F *al, 2are equal; rhe cylinder A G ſhall have the ſame proportion to |a) C1112. 
x4 them, Bur b the cylinder A G 15 tothe cylinder H P, as che axis or heivhr |b) 13: 12. 
10 'F LE, tothe axis or heighrE N; thar isto ſay, tothe height M F his equal : 
ierefore the cylinder A G ſhall be alſo tothe cylinder C1, as the hcizhr 
YEE tothe height ME. | 
yh Cut © foraſmuch as the cones A BE and C DF are thethird parts of the |c) 16. 12; 
J flinders AG and C 1, 4 they ſhall, be in the ſame proportion as the [q) x. e. 
G gg 2 Cy- þ 
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Þb) 7. 5. 


C) It. 12. 


d)14- 12. 


C) 10.12. 
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| 
| 
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: 
| 
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| 
| 
| 
| 
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| 
1 
| 


; 
| 
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| if there be conſtituted two cones, as appears by the figure. 


2{ EI _ —— 
cylinders : Theretore the cone ABE ſhallbe tothe cone CDF, asthe 
heighr LE, to the height MF : Therefore, Cones, &c. Which W3S to 
be demonſtrated. 


PROP.15. THEOR. 15. 
The baſes ABandDE, ay 
t thebeights LM and MF , of au 
cones ABC and DEF, and gl 


H 


and beghts are reciprocal , are equal 


Demonſtration F?Or if the heights LC and 
M F are equal, t!:e cylinders 


Fo 
A. 


” d » 
& 0 , 1S ] 
* & . v»> 
| (6 . » 
_ 


therefore as AB to D&,lo M F to L Cythere- 
fore the baſes and the heights arereciprocai, 
And if the one be greater, as F; letthere be cut off MN, equal to 


LC, and let theplain P O be underftood to paſſe by N , and parallelto | 
DE, cutting the cylinder DI in two, therefore the two cylinders AG | 
and DI, being pur equal; >as AG ſhallbe toD O, fo D ItoDO; but} 


cas the cylinder AG to the cylinder D O, fo the baſe AB tothe baſe 
DE, the heights CLandMN being equal d. 

Alſo as DI wDO, fo the height MF to MN, being the baſes are 
equal; towit, -oneand the ſame DE, therefore alſo as the baſe A Bto 
the baſe DE , ſo the height M F to the height M N ; that is to ſay, to hs 


| equal L G y therefore the baſes andthe heights arc reciprocal, 


And if the cones ABCandDEPF arc equal, the cylinders A Gand 
DI ſhall be equal, © the cones being the thirds of the cylinders: Theretore 
from the equality of the cylinders, it followes that the baſes and rhe 
heights are reciprocal, as is ſhewn ; and therefore from the equality of 
the cones it will alſo follow that the baſes and the heights arc reciprocal; 


which may alſo be demonſtrated by the diſcourſe uſed abcut the cylinders, 
| 


Now letthe baſes and heights be reciprocal z I ſay that the cones and 
the cylinders are equal: If the heights be equal , being ro one another 
as the baſcs, their baſes ſhall be alſo equal ; chercfore f he cylinders 
are cqual. 


| 

If unequal, ler the ſame conſtrution be made as before ; rherefore| 
the heigiit MF being pur to the height LC; thatis co ſay 10M N his! 
equal , as the baſe A Erothebaſe DE; butzas AB to DE, (o thecy-, 
| linder AG to the cylinder DO, of the ſame heighr Þ. | 
Alſo as the height M F to the height M N , ſo che cylinder DI, to the 
cylinder DO, the baſes being equal, as the cylinder AG tothe cyſinan 
DO, ſo DIro the ſame cylinder D O; therefore i che cylinder A G thai! 


be equal to the cylinder D I. | 
Andif the baſes and heights of the cones ABC and D E F are rect 


procal , the baſes andthe heights of the cylinders AG and D [, =_ 


———ta—_——_—_— 
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mL being put equal, 2 the bales thall beequal; | 


Lib. 12, OF EUCLIDE. 


the ſame baſes and —_— of the cones , ſhall be reciprocal : Therefore 
2s hach been ſhewn , the cylinders, and therefore the cones, the third 
tsof them , are equal: Nevertheleſle, the ſame demonſtration may 
made of the cones that hath been made of the cylinders : Therefore , 
The baſes, &c, Which was to be demonſtrated, 


PROP. 16. PROBL. 4. 
Tmo circles ABC and DE, bt- 
ing about one and the ſame center F , 
: WE 7 mſcribe in the greateſt of them 
1----LMYe ABC, an equilateral polygon, and 
i of an evenmmber of fudes , andwbich 
* / LU ſball not touch tbe leſſer carcle DE. 
H  Corfrutioa] ErA Cbedrawn by the cen- 


| terF , cutting the circle D E 
inE, and by Elet GH be drawn perpendicular to AC, #4 which will 
touch the circle art E: Foraſmuch then as thearch A G C is greater than 
thearchGC, it from A G C the half be taken AB ,-and from the reſt 
'BC, the halfBIy and of the reſt I C, the halt I'K, and fo following ; 
| bthere will remain ar laſt an arch leſſe thawC G, which let be the ſub- 
\renſe C K; I ſay that CK 1s one fide of the polyzon which ought ro 
| be inſcribed. 
| Demonſtration FOrit the arch BI be divided into equal parts in number 
and magnitude, in the parts of the arch CI, and the 
quarter of the circle AB , let bedivided into ſo many equal as there 
are cqual parts in the arch B C: andallo the ſemicircle AH G: Thenler 
there be drawn the right lines ſubtending all che arches , which © ihall be 
equal ro the right line C K , foraſmuch as they ſubtend arches equal ro 
'thearchC K, andſo you ſhall have deſcribed an equilateral polygon in 
thecirccle ABC, andof an even number of fides which thall nor couch 
'theleflercircle DE. 
| Fortrom K to AC, lerthere be drawn the perpendicular K L , cuttins 
ACinM, foraſmuchas theangles GE Mand KME are right anyles , 
'{HGand K L ſhallbe parallels; cheretore G H couching the circle DE 


Fs 


=—_ 


d) 29: t. 


nthe point E, the right line K L ſhall be wholly wirhour the ſaid circle , | 
and (hall never couch it , never meeting GH : Therefore che right line | 
GK which is farcker diſtant from the circie D E , ſhall lefſe rouch the ! 
acle D E than K L , and therefore alſo neither ſhall che other ſides of the 
aſcribed polygon , being equal to the fide CK; and therefore ſhall be 
lofarre diltanc from the center F as C K;and ſhallnor rouch the circle DE : 


Therefore, Two circles, &c. Which was to be demonſtrated; 


COROLLIARTE. 


, 
eee es — — — > wo - ——— 
> _ A A —_ - — 


It is marifeſt from this , that if from the extremity of - the ſide of the polygon 11 
ſcriked , which doth meet with the diameter , be dravn a line perpendicular to the | 
tameter , that lie cannot in any wiſe touch the leſſer circle , but ſhall fall nhuly | 

Tmith- } 
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without it, For ſuch s the line KL , which drawn from the extremity K of the ſide 
| CK, meeting with the diameter A C , perpendicular to the diameter AC, 
demonſtrated not to touch the circle D E. 


. PROP. 17. PROBL. 2. 

Two Spheres ABC Dand EF GH, Veing about oean| 

the ſame center 1 , to mſcribe in the preateſt Sphere ABD, 
a polybedron which ſball not touch the Superficies of the le 
Sphere E F GH. | 


| 
| 
| 
| 


ww g$——_—__ OO, " D"m_ —_ ll. 


© «A @©£Q we .. 


Conſtruion Þ Et the two Spheres be cut by ſome plain drawn by thecen- 
terI, and. let the common ſe&ions be made in the two 
Spheres, the plains ABCD andE F GH, (which ſhall be circles, by | MW * 
the definition of the Sphere;) having the ſame center I with the Spheres; | W - 
for the ſemicircles , by the revolution of which the ſpheres are deſcribed, # 
will agree with the ſe&ions ABCD andE F GH: wherefore the (aid p 
ſe&ions ſhall be circles : Or , ſeeing that all the right lines drawn from 
the center , to the circumferences of the ſeAions are equal, and inthem 
are drawn the diameters A C and BD, cutting one another art right at-| F 
a) 16.12, | gles in the centerl; *then in the greateſt circle ABC D, let therebe 
| inſcribed a polygon, that:may not touch the leſſer circle EFGH; an h 
letCK, K L, LM, andM D, be ſides of the quarter CD; andlet KN 
b) 12.11, | be drawnbythe center I; and Þ froml let there be drawn 10, perpet- log 
dicular tothe plain of the circles ABC Dand E F GH, mecting in O the 17 
ſuperficies of the greateſt Sphere, and by AC, 1O, and NK, 10> = 
let there be drawn the plains AOCandNOK, they ſhall be ſemcit- 
cles , the greateſt amongſt thoſe of the ſphere, having the ſame center 
| asis ſaid, andIO the line of common ſcion of the plains of rhe ſeml-| Y: 
circlesNOK and AOC, being perpendicular to the plain of the circle No 
c)18.11, | ABCD, <thoſe ſemicircles thall be alſo perpendicular to the plain 
thecircle A BCD, and the three ſemicircles ADC, A OC,andN © K '5p 
being equal, their diameters being equal, their halves, to wir, the Wa | x 
) 


— 
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ae equal; Þſubrending equal arches of equal circles, and the fourth 
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| contein each as m2ny {ides of the polygon as D C. 
| Ler thoſe fides be CP, PQ, 2R, RO, KS, ST, TV, and VV O, 
| 2ndler there be drawn SP, T Q, and VR, and from PandsS, theper- 
pendiculars PX andXY; * chey ſhall fail on[ CandIK, common ſe- 
Fions of che ſynarcs IOCandIOK, and theplainI CD, railcd per- 
| pendicularly on the ſame plain , © they ſhall be allo parallel, and ler 
[XY beallo drawn. 

' Nowthearches P Cand $ Kbcing equal, and f che right lines ſubtending 
((PCands$ K) alſo equal ; the angles PX CandsS Y K right angles, and 
'tthe angles PCX and $K Y equal, inſiſting on equal circumferences 
'AOPandNOS, the rwoanglesP CXandPXC oftherriangleP X C, 
arcequal ro the rwo angles SKYandSY K, and the ſides PCand$SK 
equal, hchexwo other {11des Þ Xand X C ſhall be equal to the rwo other 
(des SY and Y K each to his correſpondent fide. Therefore the diame- 
ters AC andN Kbeing cqual, and che ſegments CXand K Y allo equal, 
AX andN Y ſhall be alfo equal, and 1X and1yY equal. Wheretore as 
IXoXC, fol YcwoYK; therefore i XY is parallel to KC, andPX 
|and$ Y being ſhewn equal and paralle], $ P and Y X k ſhall beallocqual 
\andparallel, and 1SP and K C ſhall beparallel, and» SKandPCin 
' neand the ſame plain with them, 

Therefore the whole quadrilateral figure SK CP is inoneand the ſame 
plain, fo ir's ſhewn that each of the quadrilateral figures, as T P and 
'VQ hathall his parts in one and the ſame plain , and the triangle OR V 
\nlikemanner; and if from the points P, Q, R,S,T, and V, be drawn 
[lines ro the center , there may be imaxined a ſolid figure, compoled of 
[four pyramids , between O CandOK , whole tops are in the centerl, 
\and their baſes are the quadrilateral figures CS, PT, and Q V, andthe 
miangle OVR; and doing the ſame on the other fides KL, LM, and 
MD, ason CK, and alſo on the three other quarters B C, BA, and 
AD, thicre will be inſcribed a polyhedron in the propoſed Sphere : I lay 
ttouches not the lefler Sphere. 

{For having draw the line I Z , from the centerI, perpendicylar to the 
Alain CS, irihall be greater than I G, the ſemiJiameter of che leſſer 
Spaere : For to inſcribe the polygon, (having drawn G L perpendicular 
bA4. from the point G, which being greater thav.C K, the fide of the 
aſcribed polygon , as is manifeſt; ) ler [ L be drawn, and alſo CZ 
wad K7, ncteangles IZC and IZ K being righrangles, the ſquare 
1 C © {hajl be equal to the wo ſquares of I Zand CZ, and the 
are of I K equal to the ſquares of I Z and Z K ; Wheretore the ſquares | 
thediameters being equal, rhe ſquares of I Z and Z K ſhall be equal to 
ve {quares of I Z and C Z : Therctore if rhe common {quare of 1 Z be ta- | 
away, the ſquares of C Z and K Z will remain equal; and therefore | 
Wand CZ equal; and having drawn the lines from Z roSandP , it | 
illbe demonſirated by the ſame reaſons that they ſhall be equal, as well | 
one another, asto CZand ZK ; therefore it from Z , rakenfor the | 
*nter, there be deſcribed a circle , at the diſtance of one of them , it will 
Rifle by all che points C, K, S$,and P; and therefore ſhall be deſcribed 
@our the ſaid quadrilateral figure, whole three ſides C P, CK, andK S, 


leſter, 
For ſecing that the triangles 1 CKandI X Y arealike, and the ſide 
| 1C 


—_—_ 


0C, OK, and DC, ſhall be equal: Wheretore O C and O K (ha!l 


| 
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Kk) 33-1, 
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fore berng taken one and one , ſhall be in triple proportion of their 5 homologal ds, 
| whole, alſo i 


I Cgreater than the ſide I X » 1CK ſhall be alſo greater than YX, tha! 


is to fay , thanSP, ſhewn to becqual to Y X, the angle C 7 K (hallhs 
greater than a right angle, (for the four lines drawn from the point t 
the points K, C, P,and $S, being demonſtrated equal, the four triangle 
which are made, whereof the tops are at the point Z, r ſhall have che fon 
angles at Z equal to four right angles , and the baſes of the three triangles 
SZK,KZC, andC ZP, being ſhewnequal , the three angles oppoſe 
ro them ſhall be equal; cherefore each one ſhall be greater than a righe an- 


gle, ſeeing the baſe CK is ſhewn to be greaterthan$P, and the ajgle 
C Z K greater thantheangleSZP, therefore greater than a right an Je, 
and fo the greateſt of the triangle CZK; therefore the fide CK ſhall 
be greater thanC Z , andG L being greater than C K , ſhall be alſogreat-| 
er than CZ. Wherefore the ſquare of G L ſhall be greater than the 
ſquare of CZ, and the ſquares of I G and G L being equal to the ſquares 
of L ZandC Z , (as well thoſe two, as the other two, being equal to 


the ſquare of the ſemidiameter , ſecing that the triangles IG LandICT} 
are refangles, ) and the ſquare of GL being greater than the ſquare 
of C Z. , the ſquare of I Z ſhall be alſo greater chan the ſquare of 
IG; and therefore I Z greater than IG, therefore the plain CK SP 
rouches not the leſſer Sphere EFGH ; and ſo it may be demonſtrated 
that all the other plains of the polyhedron in the greateſt Sphere , touches 
not the ſuperficies of the leſſer Sphere E F G H: Therefore, Two 
Spheres, &c. Which was to be demonſtrated. 


COROLLARTE. 

From this Demonſtration follows , that if 11 another Sphere there be deſcribed 
ſolid polyhedron , alike to the aboveſaid , they ſhall be in triple proportion of the a 
ameters of the Spheres in which they are inſcribed, for being alike by the definitiat 
of like ſolids , they will contein in their corvexitie as many like plains the one a tht 
other. Wherefore they may be diuided into a8 many like pyramids the one as the her, 
hating all of them the ſemidiameter of their Spheres , for one of therr ſides : There- 


which are the ſemidiameters of their Spheres, and * the whole to the 
triple proportion of therr ſemidjameters ; » and therefore alſoin triple proportt' f 
the diameters antire. 
PROP. 
_——_— 
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= PROP.18. THEOR. 16. "IN | | 
jo Spheres ABC and DGF, are the one tothe other in rripte | 
to roporztn of their diameters AC and DF. Wl 


Al» | B 

ole | & 

mls | 

ca- | " X x 1 
the | MW 

res | ll 


Demonſtration F{Or it it be not ſo, it ſhall be greater or lefler, Firſt then, 
| Suppoſe E be lefle than DE F, then E may be incloſed 
nDGF, putting both the rwo abour one and the ſame center : Wherc- 
fore*in D G F may be inlcribed a ſolid polyhedron , which ſhall nor 


'touch the leſſer circle E , and by the ſame reaſon may be deſcribed 2O0 
2 folid polyhedron in the other , which Þ (hall be ro that which is de- c) C.17.12. 
(ribedin D G F in triple proportion of the diameter AC to the diame- | 


DF; butthe Sphere ABC ispur in ſuch proportion to the Sphere 
þ: Therefore © as the Sphere ABC co the SphereE, forthe polyhedron | c) 11. 5. 
«the Sphere ABC ſhallbe to that of D GF, burthe Sphere ABC is 
geater c{140 his polyhedron,the whole than his part 4 cheretoreE thall be | q) , 4 5: 
ear tian che polyhedron of the Sphere DG F, the part than the 
whole, which is abſurd: Wherefore ABC is nor to another Sphere 
We than D G F in triple proportion of the diameter A C to the diame- 
&D F. 

No» ſuppoſe E tobe greaterthan D G F , if poſſible , and it being put 
tc Spicre ABC 1s to the SphercE , ſothetriple propoition of the 
- | WF lameter A Cro the diameter D F ;- alternately, E thall be ro ABCmn 
rc | 8 :iplc proportion oft DFco AC; 1 like manner at may be underitood that 
of Eisto ABC, ſoDGPF is toa fourth proportional , which © ſhall be 
SP\Methan ABC, E being purgreater than D G F, wherefore this fourth | 
ied | Wmybe inſcribed in ABC , and fD G F ſhall be ro he ſaid fourth propor- | ) 11. 5. 
hes ial inſcribed in ABC, intriple proportion of D Fro AC, which is 
WO | WW liewn ro be abſurd : Therefore E is neither greaternor lefle than D G F, 
lerefore equal: Therefore, Spheres, &c. VVhich was to be demon{trated. 


| 
F COROLLARIE. | 
; 


4.18 is mqnifeſt from this Demonfiration that one Sphere ts to anther Sphere , as the 
ria W"6-d101 in(cribed 54 the one, t5 to alike polyherirowand althe ruſcribed? 
; the | ng ſhes that as well the Spheres as the polzhedroas ſcribed in j 
ber, | portion of their diameters, | 


mnfheothr, | 
Je 416 tr;ple 
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—— >| He chict matter conteined in thisThir- 

-mam—— f teenth Book 1s concerning the Paſ- 
ſions of a line divided by extream 
and mean proportion, a thing of 
wonderful uſe in Geometry, as by 
this and the following Books will 
evidently appear : This Book alſo 
treateth of ' the compoſition of the 

—— === tive Regular Bodics,viz. the Tetra- 
hedron, Cube, Octohedron, Dodecahedron , and lIcolahe- 
dron , and how to inſcribe them in a Sphere given. It alſo 
ſetteth forth certain fimilitudes and compariſons of the ſaid 
Bodies one with another, and alſo with the Sphere within 
which they are inſcribed , with divers other matters to the 
ſaid Bodies relating. 


PROPOSITIONS, PROBLEMES, 
and THEOREMES. 


— Inn 


PROPOSITION 1. THEOREM 71. 
Tf a right line AB, be cut according to extream and mea 
proportion , (asin C,) the preateſt ſeoment AC , compriſe 
| nuth} 


CC 
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aith the half AD , of thewbole AB, is in power quintuple of 
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can 
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\ | 


| | 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
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|Clbetaken away , there will remain the Gnomon O Þ Q , quadruple to 
the lame {quare CI, but the _ CMis quadruple to the ſquare C I, 


1th alto CM. Hhhz2 Again, 
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th ſquare which 1s deſcribed of the half of the whole. 


Cnfrafion PH ar is to ſay , thatthe ſquare of the greateſt ſegment and 
Ts the halfe of the whole , as of ongonly line, is quintuple 
o che ſquare of the half of the whole. 


Demon tration For on C D let there be deſcribed the ſquare D F , and ha- 
| ving drawn the diameter DF, let there be drawn A G 
andIK, cutting itin H , parallelcoDCandCF, and prolonging GA , 
let the ſquare A M be made, and prolonging F C 
C OW toN, *AlandK G ſhall be the {quares of AD 
dl P,o and AC; and Þ foraſmuch as A BroAC, as AC 
YES toCB, <the re&angle C M conteined under A B 
0.8 3K andCB, ſhallbe equal to K G the ſquareot AC, 
© and AB being put the double of A D, and ALe- 
qualtoAB, and AHtoAD, AL ſhall be alfo 
double to A H. But4as A Lto AH, ſo the reaan- 
: gle ANtothe rectangle AK: Therefore AN is 
p inarneoeioarefe double ro A K, bur © foraſmuch as AK 1s equal to 
N IG, AN ſhallbe equaltothe two AKandI1G. 
Adding then the equal figures C MandK G, the ſquare A M ſhall be 
| equal tothe Gnomon O PQ, therefore che {quare AM being the qua- 
druple of the ſquare Al (ſeeing that D A is put half of A B) the Gnomon 
0PQ ſhall be quadruple to the ſame AI: Whereforcif ro O P Qbe ad- 
&d Al, the ſquare F D ſhall be made quintuple to the ſquare Al : 
Therefore , If a right line, &c. Which was to be demonſtrated. 


PROP. 2. THEOR. 2. 

G If a right lne AB be in power 
=”. gr; qumtuple of bis ſegment A C , the line 
CD double , the ſaid ſegment bemg at- 
\—>p vided according to extream and mean 
+ proportion , the other part 15 tbe great: 
eſt ſeament of the line firſt cat. 


N Conſlruftien T Hat is to ſay , if the ſquare of a 

right line be quintuple of the 

uare of one part thereof, the double of that part being divided by ex- 
Tam and mean proportion , the greateſt ſegment is the other part of che 


| 
| 


[> 


rf 
EEE _. 


ſaid line, 


Demonſtration F;Or 2 having finiſhed the Conſtruction as in the precedent, 
C Iand KG ſhallbethe ſquares of A Caud CB, and tor- 
{much as the ſquare BF is put quintuple to the ſquare CI, it the ſquare 


that CD is double to AC; therefore the Gnomon O P 9 ſhall be 


_ 


a) Cor. 4-2, 
b) 3. def.6. 


'C) 17+ 6. 


d)1.6. 


Cc) 43.1. 


a) Cor.4+2. 
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Again, foraſmuch as C D is pur double to A C,and LC isequal toCD, | 
and CHto AC, AC ihall be double tro CH; rheretore ſccing that x; | 


—— — e—— 


ws x wo. 1 was 


conteined under C D and BD, is qual to 


LC is to CH, fo the reftangle LBro "uf 
| Þ....& E rectangle C K , that thall be allo doublet | 
DJ 43- 1+ |. 2 this: Bur Þ CK is equal ro HF, therefg 
FF. LB is equal ro CKand HF; and therefore 
| I'g z5 5K the ſquare reſting K G, to the reQangle ref. | | 
| : Qs. ing BM. | | 
| A —y nh then as the reCanele Bt | 
| 


 —__ — OE om, "IO ate. 
” 


c) 174 6. K G theſquareof C B, and © as CD (hallhe | 

: = wCB, ſoCBtoBD: Therctore CDisgi. | 

Linen MI vided in B by extream and mcan proportion, | | 

and C Bis the greateſt ſegment ,, &c, Which 'M 

was tobe demonſtrated, | 
. PROP. 3. THEOR. 3. | , 
MEWS 2X If arght lnie AB, bedded bs 
| Fl * mC, according to extrean and 


Ni.coodtiit.oeebereemmnet O , IEAR proportion , the lme mate of A 


3" ae 4 

| 13: Se: 31 # 08 le(ſer ſegment , and of the half 4 
1 ORR 1 of the greateſt , 78 m power the qui 
EB 8 #3 %, 3 tuple of the ſquare deſcribed te ln 
| A—_—_— balf of the preateſt ſegment. 


| Conſtruf;on T Bat is to ſay, the ſquare of the leſſer ſegment, with the 
half the greateſt, as of one only line , is che quinwpleot 


the ſquare of the half of the greateſt. 


— ——— __4_—<— AI 74. SB te eas =, _— 4 4 4 


| Demonſtration FOron A Blerthere be deſcribed the ſquare AE , whoſe 
| diameter is BF , by C and D lettliere be drawn C Gand 
' DH paaallel typ AF and BE, and curcing B F by I and K , by which let 
| there be drawn L MandN © , parallel ro A BandEF, curting C Gone 
+42.; DH, atP andQ, «LG, PQ, NH, and DO, are the {quaics0 
| AC, CD, and BD. 
| Foraſmuch thenas A C is the double of C D, the ſquare LG ſhallbe "T 
| quadrupie to the ſquareP Q , but the reRangle C E is equal to the 1quare | Wl: 
>) 17.6. | L Gy (for ſeeing thatas ABro AC, ſoACtoCB, ttc) reRangle ut- | W| Dm, 
| der ABandCB, towit, CE, is<qual tothe ſquare of AC, towlt, to; 
' LG:) Therefore CE ſhall bealſo quadruple to Þ Q. | 
Bur foraſmuchasthe ſquares N Hand PQ are equal, AD andCD Flt 
\c) 34- 1» | being equal, their fides HK andI Q ſhall becqual; and therefore EO YL, a 
\ 4) 26-1, \ andOM oppoſitetothemequal ; therctore 4 che reQangles 10 andQ® I Þ 
| ſhall be equal : But <I Ois equal to I D, therefore Q E ſhall be equal roche IF, 
ſameID > adding therefore the common re&anzle C O , all the Gnom®| AC. 
| RS T ſhall be equalro theretangleC E , and CE being ſhewn quadr- W ding | 


| pleto the ſquare PQ , the Gnomon R $ T ſhall be alſo quadruple fine Mn 'd 


O— gp—_ 


_ 
= — —— NG 


"—_ 
[3+ 


| Foraſmuch then, as ABisto AC, asAC istoC B, ®the rectangle 
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f 


me ſquare P Q, adding the common ſquarePQ, theſquare D O de- , 


| (cxibed of BD , ſhall be quintuple to the fquare P Q, deſcribed of C D: | 


Therefore , If a right line , &c. Which was to be demonſtrated. 


PROP.a THEOK. 4. 


|  JEEROE TITT1T _SSISRGAE. | : If A right line A 5 : be aroued 
bs I'S. * MC, acoramg to extream and mean 
| *, Ki-.. * proportion , the one and the other 
Wd £ | AB, and that of the leſſer ſegment 
3 ret" 2: CBrogetber are triple to the ſquare 
———_ -3 deſcribed of the greateſt ſcoment AC. 


DemonflratiosF;Or on A B let there be deſcribed the ſquare A D ,. and ha- 

ving drawn BE the diameter , and by G drawn CF, pa- 
'alleltoBD, andHIto AB, cutting the diamererat G, *C HandIiF 
| ſhallbe the tquares of BCand AC; and foraſmuch then, as AB is to 
AC,asAC is to CB, Þthe reftangle AH conteined under AB and 
BC, isequalto I F the ſquare of AC: Therefore AH being equal to 
CD, the Gnomon K LM with the ſquare CH, ſhall be double ro the 
fquare1 F : Wherefore adding IF and A D the ſquareof AB, with CH 
huareof B C , ſhall be riple to I F ſquare of A C: Therefore, Ita right 
lne, &c, Which ought to be demonſtrated, 


PROP. 5. THEOR. 5. 
F........S...m If aright hne AB, bediidedin 
LK mn": C, acwrding toextream and mean 
' +5 At proportion, and that toit there be 
_ 257% "on added a line AD, equal to the oreat- 
| D A CB ;/ ſegment AC , the mbole right 
IBD 72 cut in extream and mean proportion, and the great- 


it ſcoment AB, is the right line which was at the beginung. 


Demor fly ation For upon AB, letthere be deſcribed the {quareBF, and 

I : let AE the diameter, be drawn, and CG parallel to 

ha, cutting AE in the point H , by which let there be drawn IK, paral- 

[ BD, andby D, DL, parallel to AF, mectingI K ; prolonged at 
2and a C KandI G ſhallbethe ſquaresof AC and BC. 


O 


[F £ conteined under ABandBC, ſhall be equalto CK, the ſquare of 
R * BurcCKisequal to AL, thereforeIF isalſo cqualto AL; ad- 
Ithen the common partBK, the reftangle BL, conteined under B D 


$=4DA, fhallbe equal toBF, the ſquare of AB : Therefore 4 as BD 


_ 


—_— 


a) COre4e2. 


b) 17+ Gs 


_ | | thall .. | 


ao®.- * a 
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THE THIKTEENTH ELEMENT Lid.r3, 
f 


| 


a) 1-13. 


b) 6. 10» | 


c)Cor.24-8. 


d) 9+ 10s 


©) 74+ IC. 


f) 17+ 6. 


2) 98. 10. 


— MMOs. PT. —© 
ſhallbetoAB, ſoABtoAD: Wherefore BD is divided at Ain «. | 
tream and mean proportion, and AB 1s the greateſt ſegment; Which 


was to be demonſtrated. 
PROP. 6. THEOR. 6. 


: If a rational 1ght lme AB, by. 


DemonſtratiosFOr let there be added to the greateſt ſegment AC, the 

right line A D, equal to the half of the whole AB, foral. 
much a then as the ſquare of C D isquintuple to rhe ſquare of AD, the 
{quareof C D ſhall be to the ſquare of AD, as a number to a number : 


—_ —__on ane 1Aed 1nC F according to extream ad! 
" Ba” 1 n__ B Mean proportion , the one and the ther 
of the ſegments ACand CB, im 

ireational line, the which is called an Apotome or a Reſiuul | 


herefore Þ the ſquares of C D and A D ſhall be commen{urable, and 
therefore the lines C D and A D commen(urable art }caſt in power, Bur 
AD is rational, being the half of AB rational, tl:ercfore CD ſhall be 
allo rational c. | 

Bur foraſmuch as the na of C Dand AD are the one to the other, 
as a ſquare number to a ſquare number (bcing as 5 to 1, ſo25to5,)CD 
and A D 4 ſhall be incommenſurable in length ; and therefore only rati- 
onal , commenſurable in power : Wherefore if from C D rational, 
be taken AD rational , commenſurable in power only , © the remain AC 
ſhall be irrational , which is called a Reſidual. 

Again, the re&angle A E being applyed to A B, conteined under AB 
and CB, ſecing that as ABto AC, ſo AC to CB, frhe redtangle 
AE ſhall beequal to the ſquare of A C : Wherefore the ſquare ot the 
Reſidual AC, that is to ſay, the re&angle AE,applyed according tothe ra- 
tional A B, makes 8 the other fide BE, thatis roſay, C B, equal tothe 
ſame, firſt Reſidual : Therefore, It a right line, &c, Which was 
to be demonſtrated. 


PROP. 7. THEOR. 7. 
If three angles A, B, and C, 
of an equilateral Pentagm AB C 


' 


Demon(crationTi Or to thoſe equal angles 

4 | 1 BE, AC, and CD» 

' be ſubtendents, and from F, whereBE 

and AC interſe& one another, ler F D be drawn: Foraſmuch as thc 

ſides ABand AE, of the triangle ABE ; arc equal to C Band CD) ' 
l 


DE , ( whether takenmerder, of 
not im order) are equal , the (ant 
Pentagon ſball be equiangkd. Y 


| DR [ 


=> » ©" . \ w- \ 


A eee 


PP DT are nw 5” 2 wu eo OT © 
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ex- | (ihe triangle C DB, and the anzles conteined of them pur equal, * the ,a) 4. t. | 
hich [baſes BEand BD; and the angles A E Band CDBareequal : Bntdche |b)5. 1, | 
| angles BED and B DE areallo equal, the ſides BE and BD , being | 
ſewn equal : Therefore the whole AE D and C DE ſhall be equal. 
Again , the ſides ABand AEofche triangle A BE, being equal roB A 
1. \M|z2d B C of the triangle BAC, and theangles conteined of them cqual , 
© by wppoſicion, < che bale BE ſhall beequalro AC, and the angles ABE |c) 4 1, 
ant\ Mind AEBequaltoBACandBCA, each to his correſpondent angle: 
Therefore ſeeing the angles ABE andB AC of the triangle A BF are 


MW <qual, 4 che fides B F and A Farealſoequal; therefore if they be raken «d) 6. r, 
MW from the equal lines BEandAC, the reſt FE and FC (hall be equal: 
WM [Therefore the fides FE and E D of the triangle FED, being equal to 
[ FCand CD of the triangle FCD, and FD common, <FED and '«) g, x, 
FCD, conteined of thoſe fides ſhall be _ Bur AEBandBCA 
the | | areſhewn to be equal , therefore the whole AE D and B CD are <qual; 
ral- | | therefore C D E being ſhewn equal ro AED, and theangles ABC, 
the \F [BAE , and BCD, being put equal , the ſame Pentagon ſhall be equi- 
et: led. 
nd ; OY Let the three angles A, C, and D, (not taken in order) be | 
but [equal : Foraſmuch then, as the fides A Band AE of the triangle ABE, 
be | |areequal to the ſides CB and C D of the triangle CB D, and the angles | 
FF |conteined of them pur equal , frhe baſes BE and BD, and the angles f) 4. 1. 
er, | [AEBand CD B ſhall be cqual: Bur 8 the angles BED and BDE are 's) "TP - 
D alſo equal, the ſides BE and BD being ſhewn equal ; therefore the 
U- [whole AED and C DE are equal: Therefore BAEand CDE being 
(put equal, the three angles taken in order A, E, and D, ſhall be equal: 
\ CY [Therefore » It rhree angles, &c. Which was to be demonſtrated. 


| PROP. $8. THEOR. 8. 
"| | | If two right lines DB and CE, 


te ſabtend two angles C and D , of a | 
ml | Pentagon equanoled and equilate- 
| E hk: _ R 
| ral ABCDE, the which are in 
R | : order, they ſhall dioide one another 
ll f.” mextream and mean propertun , 
| C| | -—D . 
n NO and their greateſt ſeoments F B and 
| E> areequal tothe ſide of the Pentagon. 


= 2:morftratior FOr * having deſcribed a circle about the Pentagon , bche [4) 74+ 4: 
| five arches AB,BC, CD, DE,andE A, ſhall be equal; b) 28. 3, 

Fe ad foraſmuch as the ſides C D and C Bof thetriangleC D B, arc equal 

o £ Þthefides D Cand C Eof therriangle DCE, ad. che angles conteined 
'F *them pur equal; the baſes DB-and CE, and the angles CDB and 

- 2CE are equal, Wherefore ©in the triangle C D F, the two angles [c) 4. :: 

[ 5 Ls DandF DC being equal, and 4 BF C the external, equal to thetn, d) 32.1. 

»Y *FCſhall bechedoubleof DCE, but © theangle BCE is alſodouble 


the ttheſameD CE : Foraſmuch as the arch BAE is doible to the arch 


— DE: | 


— — . _—_—_ "ERS = oo - -—- —— 
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[ bh) 32-1, 


1) 4. 6, 


en EE 


i 1 "I" 
DE : Therefore the angles BEC and | 
BCF arc equal; and * therefore BÞe. 
qual to the fide of the Pentagon BC, | 
Bur 8 foraſmuch as the ang/es BDC 

and EC D, inſiſting on theequal arche, | 

F are equal, the two angles DBC 2nd 
CDB of thetriangle BCD, are equal | 
rothe wo D CF and F DC of the tr, 
angle CFD ; therctore Þ che triangle; 


EPaAD2aASSS 5 > 


B CD and CF Dareequiangled, there. MW x 
fore iasBD ro D C, rhar is to ſay, » We 
BF, equal ro D C, fo C D, that isto fav, up 
B F, his equal, isto FD, thereforeBD |My 
is cut in F in extream and mean proportion , and the greateſt ſegment BF I, 
is ſhewn equal to the ſide of the Pentagon, | Fn 
In like manner may be ſhewn that C E is cut at F, according toextream | 'FE 
and mean proportion , and that his greateſt ſegment E F is equal tothe | te 
fide of the Pentagon : Therefore , It two right lines , 8c, VVhich was m0 


.* 
. © % 
. . % 
s -* 


to be demonſtrated. 
PROP. 9s. THEOR. 9. 

If the fude EB of the Fiexaom, 
and the fide A B of the Decaom m- 
ſerubed im one and the ſame 71 8 
ABC , are compounded , tht oh | | 
right line E A is divided 1B, 


| the Hexagon, (for » B E fide of rhe He xagon , is <qual to the ſemid1ame-! 


| fore BADſhallbealſo double of BE D; therefore the two angles DAB 


| | 
extream and mean proportim , ail 


the greateſt ſegment EB therof , 8 
the (ide of the Hexagon, 
CI 


Demorſlration Or from A let there be drawn the diameter AC, and 

from the center D, ler rhere be joyned D Þ and DE: 

Foraſmuch asthe arch AB, is the tenth parcof the whole circum{erence! 

of the circle ; the arch of the ſemicircle will contcin the arcl A B five, 

times; therefore the arch B C ſhall be the quadruple of the arci AB:| 
Wherefore 2 the angle BD C ſhall be alſo quadiuple of the anzle AD B, 

Again, foraſmuch as the ſides B D and B E are cqual, to wit, fides o 


ter BD,) © the angles BDE and BED ſhall be cqual, 4 ro which the, 
external anzle ABD beingequal, A B D hall be the double of BED: Yi 
But <BAD is equal to A B D, the ſides D A and D B being equal; there 


and D B A together, ſhall be the quadruple of BE D. 
Therefore f ſeeing the external angle BD C isequal to the two D AV ihe 
and D BA, thecxternal angle BD C ſhall be the quadrup'e of the ng 
BED , but the ſame anzle BD C hafrh been ſhewn tlie RR ” 
, þ 


— - 


— c—_— 
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ADB; therefore the angles AED and ADB are equal. Therefore 
the woangles AE D and DAE of che triangle A BE being equal, the 
Fe. Wages AE D and A D Bare equal, Therctore thoſe two equal to the two 
* Mais ADB andBAD, of thetriangle ABD; ethetriangles ADE 
Dc Bod ABD arcequiangled : Thereforeas E A ſhall be ro A D, ortoE B, 
WE aultio AD, ſo AD, tharistoſay, E B, his equal, to BA, therefore 
24 EAis divided inB1in extream and mean proportion, and E Bis the fide 
qui —__ Therefore , If the fide, &c. Which was to be demon- 
\ tri. rare , | 
gh COROLLARIE. 
ere. | From this D2monſtr ation 1t 1s manifeſt that if the ſide af the Hexagon be divided 
7,0 MN jnextream and mean proportion , his greateſt ſeament ſhall be the ſide of the De- 
ſay, Wl ago deſcribed 1 the ſame circle, For from the ſide of the Hexagon B E. being ta- 
BD Wt BF, apartequal to AB, 45 thewhole A E ſhall be tothewholeBF, a part 
BE Cw AB, as the whole AE ſhall be tothewhile BE, ſothe part cut off BE, 0 
Witepatcutoff BF ; therefore h thereſt AB, that is to ſay, BF , ſhall be to the reſt 
eam 'Y FE, the whole A E to che whole BE, or B E the part cutoff from AB wo BF, 
the | depart cut off from B F, Therefore i B E ſhall be cut as A E 1#extream aud mean 
was | proportion a F , and BE the greateſt (egment is equal to AB, the ſide of the 
YI Pecager, 


| PROP. 10, THEOR. 10. | | 
| | HK If an equilateral Pentagon AB 


7/1 | 5" es | 
fp [| CDE , be mſerwved m & crcle 
n | ABCD, tbe ſide of the Pentagon 
Hl 


ſball be equal in power to the ſide of 
E the Hexagon and the ſide of the 


Decagon,mſeribed m the ſame circle. 
D 'T Har is to ſay, Thar the ſquare of the 


ſide' of the equilateral Pentagon in- 
lribed in the circle, is equal tro the two ſquares together of che fide of 
|teHexagon and Decagon 1nſcribed in the ſame circle. 


| 


and WY demftration FOrletthe diameter AFG be drawn , and joyn FB, then 
| having divided the arch AB intwo equal parts at H, ler 
ace Fitteright lines A H, BH, and F H;be joyned, dividing the right line AB 
hive! vl, the right line A H fhall be the fide of the Decagon , and B Fthe fide 
*| 4 the Hexagon, | : 
| Again, having divided thearch AH in two equal parts in K , let FK 
n a joyned , cutting the right line A H inthe point L, and the right line 
MF Binthe point M, ro which let there be drawn HM : Foraſmuch then , 
| _ vthearches A H and BH are equal, *the angles A F Hand B FH infiſt- 
Egon them are equal : at 5K the ſides AF and F1,ot the triangle 
v iFI, being equal roBF and FI of the triangle BF I, and the argles 
ateined of chem alſo equal , Þ the baſes AI andB I ſhall be equal, and 
ITY angles AIF and BIFequal , and therefore right angles z by the ſame 
F*4ſon, the right lines A Land H L ſhallbe equal, and the angles ALF 


9) 32-17, ; 


WH L Fright angles. 
c of Lads if Then 


) ÞB til ch "Bo" wo IE - 4 
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| FAB, theangles BEM andF ABarecqual ; and theretore the triangles 


| equal to the ſquare of the right line BF. 


Then if from the equal ſemicircles ABCG and AEDG, be taken 
the equal arches ABC and AED, there will remain the arches © | 
and D G equal to oneanother ; therefore the arch C G hall be the halt | 
of thearch CD. Burthe arch AH is the halt of the arch AB, there. | 
fore the arches A B and C D being equal, their halves, which arege 
arches C Gand AH, ſhallbe equal ; therefore ſeeing that the arch Ay 


is double to thearch HK, the arch CG ſhall be allo the double of the 
arch HK, | 


In like manner , foraſmuch as the arches AB and BC are equal, ang 
thearch A B the double of the arch BH, the arch B C ſhall be alſo th/ 
double of the fame BH: Wherctorc the arches CG and B C areequi.| 
multiplices , to wit , the doubles of the arches H Kand BH, and c there. 
fore the whole arch B G ſhall be alfo the double of the whole archBK,' 
and d therefore the angle BF G the double of the angle BF K : But <forgl. 
much as the ſame angle B F G atthe center, is alſo the double of the angle 


A BFand FBM havingthe angles F A Band MF Bequal, andthe angle 
ABF common , ſhall be equiangled; therefore fas AB troBF, ſoBF 
roBM : Therefore 8 the rectangle conteined under A Band BM ſhall be 


Again, foraſmuch as the ſides AL and L M ofthe triangle ALM, arc 
equalto HLand LM of the triangle HLM, and the angles contcined 
of them equal, to wir, right angles; the 
bates h AM and HM, and the angles 
LAM and LHM ſhall be cqual; bur 
che angle LAM is equal to the angle 
HBA: Foraſmuch as the {ides HA and | 
HB arecqual, therefore the angle LHM 
ſhall be alſo equal ro the ſame HBA; 
therefore k the «riangles A BH and 
AHM, having the angles ABH and 
AH M equal, and H A M common, they 
ſhall be equiangled : Wherefore! as AB 
toAH, ſoAHto AM, Therefore ® the 
reangle under A B and AM fhallte 
equal to the ſquare of AH, But the reQangle under A B and BM isſhewn 
equal to the ſquare of BF, therefore the re&angles under A B and BM, 
and under A B and AM together, are equal ro the ſquares of BF and AH. 
But * the reAangle under AB and BM, and under AB and AM, arc 
equalto the ſquare of A B , therefore the ſquare of AB, thar istolays 
the ſide of rae pentagon is equal to the ſquares of BF, and A Hthe1ide 
of the Hexagon , and the fide of the Decagon : Therefore , If in ® 
circle, &c. Which was to be demonſtrated. 


COROLLARTIE. 
It is manifeft from this Demenflration that the ri bt live drawn from the ce/t7 


which doth druzde one arth tn two equal parts , doth alſo druide the right line ſab-\N 


tending it, at right angles in two equal parts it being ſhewn that F H dividing tt 
arch A B in two equal , divideth alſo the right line AB intwo equal parts, 41d # 
r:ght angles tol , and the ſame Demorſtration ſerveth for all the others. 
It ts manifeſt alſo that the Diameter of the circle dy ann from the angle of the Pi: 
taz0n , doth dxvide alſo the arch ſubtending the ſide oppeſire tothe ſane angle ” 
e 
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C D. Therefore Ly what hath been demonſtrated, it ditideth alſo the ſaid fide 


PROP. 11. THEOR. ur. 
If in a circle ABCD, whuſe 
aameter 15 rational , there be m(crt- 


['% lquare of K L ſhall be commen 
| Wreftore KL and F L alſo commen(urable ar leaſt in power , &c. Bur F L 


bed an equilateral Pentagon A B 
CDE, the fide of the Pentagon 
AB , 1s an irrational line, called 


Minor. 


Demorfiratio; F{Or let the diameters A G 
| and B H be drawn, inter- 
ſetins atthe center F, and lct AG curC Datl, andlecACandAH 
| bejoyned; and ACeurBHarK, and letriicre beraken FL, the quartcr 
'parrot FH, and CM rhequarter parrot AC: Foraſmuchas BH is put 
\rational, F L and BF the aliquor parts thereof , ſhall be rational , ir being 
commenfurable z and therefore the whole BL, compounded of them, 
| being commen(ſurable ro each of them, F L and BF ſhall be rational. 
| Azain, F Bdrawn from the center, curringchearch AB C in two equal 
[parts ar 5, Vir will curthe right line AC alſo in wo equal parts arK, 
\mdatrizhranzles: Bur c AGcuts C Dat], in wwoequal parts, and at 
 1ighr angles, therefore therriangles ACIand AFK, having the angles 
| ClAand A KFrighr, and C Al common, « ſhall be cquiangled, rhere- 
[forecas Clio CA, ſoFKroF A; and alternately, asCItoFK, fo 
CAtFA, ortoFH, cqual roF A. BurfasC Aro FH, foCM the 


——— — — —— 


Quarter parc of C AztoFL, quarterpartof FH: Therefore as Cl to F K, | 


bCMtio FL, and alternately, as CIto CM, tharis tofay, asC D the 
double of CI, to C K the double of CM, ſo FK tro FL; and in com- 
pounding, as C DandC K together, toCK, 1oF K and FL rogether, ro 
w,kL, wFL; and 8theretfore as the ſquare of the compounded of 
= z2dCK, tothe {quare cf CK, forthe {quare of KL co the ſquare 
a FL, | 
Pu toraſmnch as , if A C be cut in exiream and mean proportion (BD 
ing drawn) h his greateſt ſegment O A, ſhall be equal ro the ſide of che 
Pentagon, ro wit, ro C D, i the ſquare of the compounded of C D or 
\VAthegreatreſt ſegment, and of C K the half of the whole , ſhall be the 
Uintuple of the {quare of CK, the halt of the whole whierefore the 
ſuare of K L ſhall be alfothe quintuple of rhe ſquare of F L. Therefore 
axe to the ſquare of FL, and 


$ſhewn rational , therctore K L ſhall be alſo rational. 
Now toraſmuch as B F is 4 ſuch parts as FL is1 , and ſuch parts as is 
dL; FLis1 thereof, the ſquare of BL ſhall be 25 ſuch parts as rhe 
ure of F L 1, (as appeares by theſe numbers 1, 5, 25. For * the 
ures are ina double proportion of their fide. 


HAT Bur * 


CD #2 two equal parts and at rioht anoles, the ſame D:-mo..(tra'tou may be matte ' 
of every equilateral Polygon 1, cribed tn acre, the cumber of the ſides being oade, | 


equal parts » ad alſo the [aid fide 11 two equal parts and at right anoles , it being | 
ſhawn that the diameter A G diuideth in two eqaal parts thearch CD, ſubtend of the | 


| 


— 
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m) 9. 10. 


n) 74 IO, 


| s$) I'7- a 


| a)C.10.13, 


| 


But the ſquare of K L is ſhewn to be 5 ſuch puts as the{quare of pr 
is1; therefore rhe ſquare of B L hall be 25 ſuca parts as the ſquareg 
KL is 5 ; Therefore the ſquare of B L hall be the quintple of 6 
{quare of K LL ; 

Foraſmuch then, as the ſquares of BLand KL arenor the one tothe 
other as 4 {quare number to a [quare NUMLIET 3 (beta F as 25 tO5, Or5to ly) 
m B L and K L ihall be incommentvravic Li lengrn » a4 Detng thewn rat. 
onal, rhey (hallberarional, commenſuravle 14 power only; theretoreit 
from the rational B L, be raken the ratioaal KL , commenſurable in 
power only, ® tie rem1ining B K {hall be irrational, named Reſidual, and 
his agrecing line ſhall be K L. 

Bur now let BL be greater in power than KL, by the fquare of N, 
foraſmuch as the {quare of B L is equa! to the ſquares of KLandY, 

Bur the ſquare of BL was 5 luch Dartsas | 

A the ſquare of K L 1, theTcmaining ſquare 

of N ihall be four {uch parts as the ſquare 
of BL1s5: Therefore che {quaresot BL | 
and N thall be to one anorher as a number! 
roa number : Theretore © commenlurable, 
and B L and N commen(ſurable art leaſt in 
power. Bu: 6 L is thewn rational; there-| 
torc N ſhall be toalfo, anc ? theſquaresf | 


: 


C TD BL and N bcing not the one to the other! 
& as a ſquare number to a {quare number (be- 
IN — inzas5 t04,) B L and N thall be jyicom-| 


mcnfurable in lengch , therctore rational, } 
commenſurable in power on'y, 
W herefore the whole B L being rational , commenſurablcin lengthto 
the rational BH, (for BL is 5 ſuch parts as BH is 8,) and being morein 
power than his agreeing line KL , by the ſquare of N-ſhewn ificommer- 
ſurable in length chereco , B K ſhall be the fourth Reſidual by the 
Definition, | 
Laitly, Foraſmuch 4as AB is a mean proportional between BK and 
BK), (the triangle A BH having the anzleBAH right , from Which 1s 
drawn AK, perpendicular to. the baſe,) » the ſquare of A B ſhallde equal 
tothe retangle under BHand B K , therefore A B being in power asrhe 
ſuperficies conteined under rhe rational BH, and the fourch Reſidual} 
BK; 5 A B ſhall bea Line Minor : Therefore, If in a Circle, &c, Whuch| 
was to ve demonſtrated, | 
ENDO P., THEOR. 12. | 
If aequilater al triangle AB C be mſeribed in actrile ABC, 
the fide-A'B of the triangle 13 triple in power to the line draws! 


from tbe center of the circle tothe circumſerence. | 
Conſtruftion TJ Hartis to ſay , thar the ſquare of the ſide of the equilateral| 

| triangle ,1 inſcribed in the circle , is triple the ſquare dl 
his ſemidiameter, | 


| 
Demonſtration F'Or having drawn the diameter A E , cutting the archBCG 
in two equal partsat E, 2 and the right line BC allo | 


rwol 
 ——_ 
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{ BLM |rwo equal parts and at right angles at F, the arch B Cbeing rhe third part 
ueot of the circumference , the arch BE ſhall 
i tell; be the {1xrn part, and the right line BE bc- 
'Y : ing drawn, (hall be the ſiJc of an Hexagon, 
the | and »equal to rhe {emidiamercr : Fora(- 
to 4, : much then as the ſquare of AF is equal to 
rats | the ſquares of AB and BE, <the angle 
Yreit M- , A BE being a right angle in che ſemicirce : 
lein * Bur 4 the tquare of AE is the quadruple 
and : of che ſquareot BE, ſecing that AE is che 
x double of E B, theſquares of A Band BE 
N, LJ rogerner , ſhallbe inlike manner the qua- 
iN E druples of the fame ſquare of BE; and 
res as therefore ({uch tour parts as are the ſquares 
uare ABandBE , rhe ſquare of B E ſhall be one, and 1o the ſ{quare of AB 
ware I | ſhall be three ſuch parts : Theretore the ſquare of AB isthetriple of che 
BL Y | fquareof BE , che which is equal roche ſemidiameter : Therefore , If a 
ber I { rnangle  &c. Which was co be demonitrated, 
able, | 
tin : COROLLARTE; 
Cre- From theſe this;gs it followes , that the diameter of the circle ts (rſquitertta 11 
esol Ml | power to the ſide of the equilateral triargle 32{cribed in the ſame circle ;, that 18 to ſay, 
ther MW | the ſquare of the drameter 15 12 proportion ſeſquitertia, 0745 ato3 , to the ſi uare 
(dc- of the ſic/e of the equilateral tria-gle 1uſcribed 1a the ſame circle x for the ſquare 
om- (MW |oef AB being ſhewa triple the ſ;uaze of the ſemidiameter AD, the ſquare of 
nal, 1AB berng put 3 » the(quare of AD ſhall be 1 , 4d therefore the ſquare of AE 
quadruple the ſ,uareof AD, ſhall be 4. Wherefore the ſquare of AF. is ſeſqui- 
lh to WY (ieri:a of the ſquare of AB , that is to ſay, 5 gto3; and © foraſmuch then as A F 
rein i WAB as ABto AF perpendicular , drawn from one angle on the ſide. The 
n- ſquare of A B ſhall be alſo to the ſquareof AF as4to 3, 
the} Secondly, 1t may be gathered that D E the ſemidiameter is cut in two equal parts 


'aF, tythe fide B C of the triangle ABC, for the ſquare of A B brrng triple the 
ſqacreof BE , if the ſaid ſquare of AB beput 12, the ſquareo” BE [hallbe g. 


of BFaudF Eſhalbeg. But the ſquare of B F is 3, (theſquareof AB being qua- 
draple the ſquare of BF) for AB thecube of BF, therefore the ſquare of FE. 
ſhall be 1 ; therefore the ſquare of B E, quadruple the [quareaf FE; therefore D E 
ſhall be double to F E., Wherefore D E 15 cut tn two equal parts at P, ; 


PROP. 13. PROBL, r. 
To conſtitute a ppsanid,, and encompaſſe it with @ given 
| ſtere, and demonſtrate that the diameter A B of the ſphere ts 


\feſqmaltera in power to the fie of the ppramid 


| 
| 


| "_ Er AB ke thediameter of the given ſphere, about which 
x let there be deſcribed the ſemicircle A C B, andlet there 
c Ol [be taken BD, the third part of AB, inſuch manner as that A B be 
© | doubleroD B, and ABtripleto the ſame D B, and (c{quialtera of A D;, 

p CY [4nd having drawn C D perpendicularto AB, let AC and C D be joyned, 
) 0] andlet the circle FE G be deſcribed atthe ſpace H E , put equal coD C, 
[wo on 


but frhe ſquare of B E is equal to the ſquares of B F ard F E, therefore the ( quares | 


c) Cor. 8.6. | 
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| 2)2-cct.rr. 


b) 4* I. 


on the center H, in which ler the equilateral triangle E F G be inſcribeq, | 
and H Fand HG joyned, cach of which hall be equal roD C, being 
equaltoHE , and trom H ler there be raiſed HI, et rizht angles to the 
lain of rhe circle, and pur equalro A D ; and froml let there be deayy | 
LE, 1F, andIG. Ifay that the ſolid conreined of the four triangles F E G, | 
IEF,IFG, andl EG, isa Pyramid or Te:ratedron, | 


_—_— 


Demonſtration F{Oraſmauch as the ſides D A and D C of the triangle 
ADC, are equal wo H1 and HE of the triangle[HE,| 
and 2 the angles conteined of rhcm pur righ: angles , Þ che baſe AC ſhall | 
be equal to cac baſe LE : In like manner , A C ſhallve ſhewn cqualto[F | 
and 1 G. | 
Again, Foraſmuch as the three lines AD; DC, and DB, rec pro- 
portional, as ADtoDB, fo the ſquare of AD to tie {quare of DC; 
and in compoſing, as ABroDB, fo the ſquares of AD and DCroge. | 
ther, tothe ſquare of DC. Burt the ſquares of AD and D C are equaly 
the ſquareof AC; thereforealloas ABroDB, forthe ſquare of ACto | 
the ſquare of DC; | 
thereioie AB be- | 
ing the triple of | 


| equalto DB, andthe wnoleI K co the whole A By foraſmuch rien #5 the 
| three lines AD, D C, and D B, are proportional , ro witich IH, HE 


DB, allothcfquare | 
ct A C ſhall bethe | 
triple of the ſquare | 
HE, HEbeinge-| 
qualtoDC then | 
che ſquare of EF, 
is alſo the triple of 
the ſame ſquare of | 
H E , therclore| 
the ſquare of AC | 
ſhall be equal to the ſquare of E F, and therefore A C equal to EF: 
Wherefore A C being ſhewn alſo equal ro IE,IF, and 1G, ths four! 
triangles EFG, EFI, F Gl, andG EI, ſhallbe equilateral and equlzt- | 
angled ro one another, therefore there is made a Pyramid or Tetrahedrons 
whoſe baſe isE FG, and hisrtoplI: I fay that the faid pyramid 1s com- 
prehended in the given ſphere , whoſe diameter is A B, and che diameter 
of the ſphere A Bis ſeſquialtra in power co the fide F E or A C. 
Ler LH be prolonged , perpendicular toK, in ſuch fort as that I Kbe 


andHK, are cqual; IH, HE , and HK, ſhall be alſo proportional: | 
Wherefore H E being pcrpendiculartoI KK, and mcan proporcional be-| 
tween IHandHK, the ſemicircle deſcribed about I K , in the plain of | 
IKandH F, willpaſſebyE, as ſhall beby and by ſhewn. | 18 

In like manner, as well the ſemicircle deſcribed aboar 1 K, in the plan} 


| of IKand H F, will paſſebyF, asthe ſemicircle deſcribed about IK in| 


the plain of I Kand HG by G; therefore each of theſe ſemicircles 9raW! 
about the diameter remaining fixed, ſhall deſcribe a ſphere , which ſhall 
comprehend the Tetrahedron conſtituted , ſeeing rhar it paſſeth by all the 
angles thereof E, F, G, andI; and that ſphere being equal ro che {phete| 
given, the diameter I K bring pur equal to the diameter AB, the pre 


| ſphere ſhall comprehend the ſame Tetrahedron, _ 
7 NEAR | EE PT = 
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But foraſmuch<as AB, A C, and A D, are proportional, as AB t9 
AD, 4 forthe ſquare of AB ſhall be tothe ſquare of A C. But ABis pur 
ſeſquialcra roche ſquare of A D. Therefore the ſquare of A B ſhall be 
ſeſquialrra to the ſquare of A C, and therefore ſeeing that A B is the di- 
ameter of the ſphere, and AC equalto EF the fide of the pyramid. Ir 
| js manifeſt that the diameter of the ſphere is ſeſquialtra in power to the 
ide of the Tetrahedron or pyramid : Therefore we have conſtituted, &c, 
Which was to be done. 


PROP. 124. PROBL. 2. 

To conſutute an Ottobedron , and to encompa {ſe 1t with one | 

aud the ſame Spbere as the Pyramid , and fbew that the dia- 

meter A B of the Sphere , ts double in poger to the fide of the 
(ad Oftobedron. 


Corfru8ion T Et AB be the diameter of the ſphere comprehending the 

5 conſtituted pyramid , about which lerttherebe deſcribed the 
emicircle A C B, and from the center D let there be drawn D C, per- 
pendicular to AB, and let A C ahd B C be joyned, which = ſhall be equal |a 
wone another , and taking E Fequalto A CorB C, letthere be deſcri- 
tedthereon the ſquare EF GH, to which let there be drawn the diame- 
terSEGand FH, cutting one anotherinT1, and TE, IF, 1G, andIH, 


)4-1: 


ſhall be equal , b being ſemidiameters of the' circle deſcribed about |b) 9. 4. 


the ſquare, | 
Then from I let there be drawn KL , on both i z perpendicular to 
the plain of the ſquare, and I Kand1I L putequal toE, andfrom K to L 
*there bedrawnK E, KF, K G, KH, LF, LE, LH, and LG: I ſay 
tat the ſolid conteined of the cight triangles KEF, KFG, KGH, 
(FH,LEF, LEH, LHG, and LF G, isthe Octohedron required. 


G_ 


Demonſtration FOr ſeeing the fides E 1 and TK: of the triangle. FL K 
are equal ro E I and IH of therriangle EH and 


Uyfes conteined of them right angles, (to wit, EA K < right, and EI G |c) 3.def.rr. 
being equal ro GI H by conſequence , by reafon of theequaliry of the |4)8. 1. 


ides Eland I H, and GI and IH, and of the baſes EH and GH, 
*the baſe E K ſhall be equal rothe baſe E H. PIRIE 
In like manner, K Hſhalt be equaltoE H , therefore K EH [hallbean 


e) 4* Is 


F 


| 


Os. 


423 | 
c) Co. 8.6. 
d)Co-20,6. | 


THE THIRTEENTH ELEMENT Lib.q 


nn 


— 


equilateral triangle ,. and ſo we conclude that the orher triangles ſhall þ, 
equilateral , and for that cauſe equal tothe triangle K EH being their 
fides are equal to the fides of the ſquare EFGH , cach to each : There. 
fore the Oohedron is conſtituted of eight triangles equilateral and equa], 
the which I ſay is conteined of the ſphere , whole diameter is AB, ang 
of the which the pyramid conſtituted is contcined ; and the diameter of 
the ſphere AB, is double in power to the {ide E F or A C. 

Now foraſmuchf as TE is perpendicular tro K L , and the mean prg. | 
portional berween the ſegments KI and IL, (KI, LE, andIL, being. 
equal, and therefore in the ſame proportion; ) che ſemicircle deſcribed | 
about K Lon the plain of K L andI F, ſhall paſſe by E , In like mannerghe 
ſemicircle deſcribed about K Lyon the plain of K L and 1 F, ſhall paſſebyF, | 
and che ſame of rhe points G and H : Therefore cach of theſe ſemicircle; | 
drawn about the fixed diameter K Lwill deſcribe a ſpherczthe which ſhall 


> MH 
. 
. 


.* 
. 
LILLIE TY. 


D 


comprehend the conftituted Oohedron ; ſeeing that ir pafſeth by allthe 
angles thereof: Therefore that ſphere being equal ro the given ſphere, 
whoſe diameter is A B; (For A C andE F being equal, and therefore their 
{quares equal; and as well the ſquare of A C donble of the ſquare of 
AD, as the ſquare of F E of the {quareof EI, ADandEI1, thatisto 
ſay, KI, ſemidiameters are equal ; therefore rhe whole A B and KL di- 
ameters, ſhall be equal, and therefore their ſpheres equal; ) the lame 
Octohedron ſhall be conteined of the given ſphere. 

But foraſmuch as the {quare of AB is equal to the equal ſquaresof AC 
and BC, the ſquare of AB ſhall be double the ſquare of AC, Where- 
fore A Bbeing the diameter of the ſphere , and A C equal to the (ide of} 
the OftohedronE F, itis manifeſt that the diameter of the ſphere is dov- 
ble in power to the {ide of the Otohedron : Therefore we have conſittu- 
red, &c, Which ought to bedone. 


COROLLARIE. 


| Hence it « manifeſt that in the Ofohedyon the three diameters cut one arother at 
right angles in the center of the ſphere, & KL, EG, and FG, a1, the 
angles at T-being ſhewn right augles; therefore K 1 being perpendicular 10E Gy, 
F H ſhall be ſo alſo to the plata made tyE G and FH ; therefore the plains K F LH; 
and E L G K,dramnbyK1I, ſhall be at right angles toE F GH; andty the ſame 
reaſon wall cut one the other at right angles, the which are alſo ſquares , having ft i. 
therr ſides thoſe of the Oftohedron , which are equal ;, and the angles riyht ale: 
Foraſmuch as ( the ſquare of the diameter of the ſphere being double the ſquare of ” | 


frde of the Oftchedyon , as us ſhewn,) the ſquare of the diameter HF # ou to - 
| onthe! 


—_— — 
_ te OY A 


'F areequal, each being pur equal to B C, thar is ro ſay, to EF , there- | 
K k k 


# 
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nght a%yle , and ſo of the others, 


dike , 45 well on ne part as 67 the other, 


It followes alſo that if the Tetrahedron and the Ottohedron, are deſcribed in one and 


te (ame ſphere , the ſtile of the Tetrahedron ſhall be [eſ quialtera in powe; 10 the 
of the Oftohe1ron, for ſuppoſing that ſquare of the diameter of the ſphere 
þ dicided tnto ſix parts, h then the diameter of the ſphere being [eſqaialtera 
ja pozer to the ſiae of the Tetrahedron, the ſquare of the ſide of the Tetrahedron ts 
far ſuch parts as the ſquare of the diameter of the ſphere ts ſix. 
' Again , | the dzameter of the ſphere being double in power to the ſide of the Oflo- 
lkdron , the ſquare of the ſide of the Oflohedron ſhall be three ſuch parts as the 
[quare of the diameter of the ſphere is ſix , therefore the ſquare of the ſide of the 
Tetrahedron betr:g four ſuch parts as the (quare of the ſide of the Oftohedron is three , 
tr marifeſt that the ſquare of the ſide of the Tetrahedron ts ſeſquialtera to the ſquare 
# the fide of the Ofebedron, 
 Liſtly, ſeerng that in the ſquareEFGH, EH #« parallel toF G, and 22 the 
(wreELGK, EKu# paraldtoGL, k the plaia EHK dram GyEH and 
| K, ſhall be parallel t0the plain FG L, drawn byF G and GL, therebetag the 
{me reaſon g1ver of the other baſes of the Ofohedron, it followes that the oppeſite 
ar of the Olttiobearon are parallel to one another. 


PROP. 15. PROBL. 3. 
Tr conſtitute a Cube , and encloſe 1t in one and the ſame 


flere , as the foregoing figures , and to demonſtrate that the 


U 


unerer AB of the ſphere, 1s triple in power to the ſide of the 
a Cube. 


$othen it is eutder:t , tha: the Oflohedron may be druided into two Pyramids alike 
gd equal, having for baſe the common ſquare E F G Hzand four equal triangles and 


ſpores of the fades of the Octobedron FKard KH, 8 the auple FK H ſhall lea 8) 48. 1. 


hb) 13.12; 


1) 14+ 13, 


C) i9- Ito. 


—_ . - 


"ry ID —p | 


ufru3o ] Et A Bbethe diameter of the ſphere , which doth conttin 

the precedent figures, and abour the which there be deſcri- 
&dthe ſemicircle ABC, andfrom AB ler there be taken D B the third 
Mt, then having drawn DC perpendicularto AB, let A Cand B Cbe 
Ned, and let E F and GH the quare of E F, be deſcribed, which ler 
etaken equalto BC, on which let there be drawn art right angles E I, 
'K, GL, and HM, alſo cqual ro B C, at whoſe extreams ler rhere be 
WnedlK, KL, LM, andMI: Foraſmuch then, as Eland FK are at 
iht angles to the plain EFGH, *E 1 and F K ſhall be parallel, but 


fore 


4) 6.1. 
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b) 33.1. 


c) 34+ I 


I 


f ) 28, 11- 


s) C.39-11-| 


h) 4-17, 


1) 3-def.11* 


1) 47. 1+ 


mM) Co. 8.6. 
| 11) £0,206. 


| 


fore dEF and IK are 

EE K1, inwhich EI,IK, and K F, being cach equaltoE F, all theo 
are equal : But call the four angles are right angles, E IK and F K [ being 
| equal to the two oppoſite angles KFE and IEF, therefore EFK] |; 
ſquare; by the ſame reaſonF K L G,G LM Hand H M 1E), are lquares, 
d) 24+ 11. | andſoI KL M ſhall be a ſquare, «4 being alike and equa] to rhe oppoſe 
&) 15, It. | ſquare E FGH; for EL <isalolid paralcllepipedon , having the oppo. 
fite plains parallel, ro wit, drawn by parallel lines ronching one another: 


( 


parallel and equal, therefore che-paralellozam 


Wherefore E L ſhall be a cube , the which 1 ſay is comprehended of the! 
ſphere, whoſe diameter is A B; forJetEK, FI, GM, and HL, bethe 
; Aa of the oppoſite plains E F Kl and GH ML , by which letthere 


bedr2wn the plains EK LHand FIMG, 


Demoni(lr ation FOraſmuch as, fas well theplain EKL Has FIMG, cuts 
the cube in two cqual parts, both the one and theother| 


| will paſſe by the center of the cube , to wit, by P , in which point alſoall 


the diameters of the cube gx are divided into two equal parts, therefore 
the common ſcion of the plains, rowit, NO , (hall paſle by theſame 
point P. But foraſmuch as the plainsE K L H and F IM G are reQangles, 
(for H E being perpendiculartoEland EF , by reaſon of the ſquares E M 
and E K, Þirſhall bealſo perpendicular tothe plain E K; and theretore 
itothelincEK, therefore the angle H EK isa rigbr angle, by the fame 
reaſon the other angles onthe plain EK L H, ſhall be right angles, and | 
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alſoonthe plain FIM G. Therefore the plains EK L H and FIM Gare 
rectanzles,) and equal , the ſides of the one being equal to the ſides of the 
other , and their diameters EL, HK, FM, and G1, are equal, 455 
manifeſt from the 34*h, of the firſt : Therefore P E,P L, PH, PK PE: 
PM,P G,and PI, ſhall be equal: Wherefore the ſemicircle about E Ls 
deſcribed from the center P , aud drawn abour the diameter E L remain- 
ing fixed , will deſcribe a ſphere paſſing by all the aribles of the cube, 
wich ſhall be ſhewn equalto the ſphere, whoſe diameter is AB. 

For ſecing that the ſquaie of EK js equal k ro the equal ſquares of 
E Fand FK, and therefore double the ſquare of E F, that isto lay » the 
{quare of K Lz the ſquares of E K and K L ihall be triple ſquare of KLz but 
|che ſquare of E Lis equal to the ſquares of E K and K L, the angle EKL 
being a right angle tothe reftangle E K L H : Therefore the ſquare of E 
ſhallbecriple the ſquare of K L, thar is to ſay,of the ſquare of B C. Butthe 
{quare of A Bis triple the ſame ſquare of BC, m(for AB, BC, and BD, 
arc proportional ,) therefore » as A Bro BD, ſothe ſquare of A B to the 
{quare of B C, 


tripic 


———— 
L E— 


ENT Lib 


Then fecing that A B is triple toBD , the ſhuare of AB ſhall be alſo] | 


Lib. t4.  ? 


criple ro the ſquare of BC, therefore the ſquaresof E Land AB ſhall be | 
equal; Wherefore E L and A Brhe diameters of the ſpheres; ſhall be 
equal, and thetetore che ſaid ſpheres alſo equal, | 

| Burforaſmuch as the ſquare of che diamerer E L is ſhewn triple to rhe 
[ſquare of the ſide of the cube K L, it is manifcſt chat the diameret of the 
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ſphereis triple in power to the ſide of the cube: Therefore wetrave confti 
med, &c. Which was to be done. | 


COROLLARTE., I. 


From this it 1s manifeſt , that al the diameters of the cnbe are equal 19 074 another 
g1d foe cut one 40ther in two equal parts in the center of the ſphere, 47d ty the 
ſame reaſon, the right lines joyning the tenters of the oppoſite ſquares , di ue 
themſelves 1n two equal parts 14 the ſame center. | 

For it 15 demonſtrated that the diameters of the uve EL, HK, FM, azd4G1T, 
FL eqnal , 414 docut one another in two equal parts 11: the center P, 

LetN O joymng the centers N and O of the oppo fite [ qnaves be alſy cat equally i 
tav parts 11: the: ſame center , we ſhall ſhew that the two angles OFP aid OPFE 


_ * deſcribed an equilateral pentagon F G 


VFP © equal toN MP the alter-ate angle between F | and 


ſemi9iameters , therefore Þ O aud Þ N ſhall be alſuequal , therefore N O ſhall be 
tin two equal parts at P, ad ſoof the other liaes conjnyatng the centers of the 


poſte ſquares. 
COROLLAKTSE FL 


| Again, the power of the diameter of the [phere 07 of the cube , is equal to the powers 


of the ſides of the Tetrahedron and cube together , For * the ſ\uare of the diameter ,r) 13. 15. 
$) LF« 12, 


ive ſach parts as the [quare of the fide of the Tetrahedron is ſix. But + the ſaid 
ſquare of the drameter of is of a1ne ſuch parts as the ſquare of the ſide of the cube ts 
be Therefore the ſquare of the ſide of the Tetrahedron and the ſquare of the fide 
\f thecabe together are of 1:1e parts even as the ſquare of the diameter ts: There- 


manifeſt of the ſemicercle deſcribed ahout the drameter of the ſphere nhere the ſide 
e the Tetrahedron is AC, and of the cube BC y But it appeares that the diameter 
of the ſphere AB bath pawer 45 the lize ACaadBC; ſwing tht ACBia 
119bt angle, Rs | | 

PROP. 27. PROBL. 4. : 


| To conſtitute an Icoſabedron and encloſe 1t with one a4d the 
ane ſpbere , as the froures before ſatd , and fhew that the (ia; 
i the Icoſabedron is a line irrational, the which 15 called Aur. 


\Comflru3iog hw A Bbe the diameter of the ſphete , comcinina ihe pic- 
| cedent figures , about which ler therebe deſcribed the 1c" 


ticircle ADB, andler B C be taken, the fifch parcot AB, ronnc end. | 


that AB may be quintuple ro BC, and to AC fefquiquarta, bur AQ 
Pxiruple of BC. Then having drawn D C perp-ndicblar to A B, ler 
ADand b D be drawn, andac the ſpace of E F, whicir le: be equalto/ 
BD, lettherebe deſcribed a circle trom the center E, in whichlertchere 
HIRK. 

K k k 2 


Sn. 
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triangle O Þ Fare equal toN MP arwd NPM of the tria/ gi NM P, (for 

24 Þ parallils, o) 29. 1. 
bemg common ſefions of the parailel plains EK, GM, azd 4O PF equal to p) 16. 11: 
NP M, oppoſite to the top.) But the ſpdes adjacent Þ F.ard Þ IM ave equal , being 4) 15+ 1: 


fwe the ſquare of the diameter ts equal to the ſquares of the ſaid ſides; that ts alſo | 


| 
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| 439 THE THIKIEENTH ELEMENT Lib. 13, 7 
Afterwards having divided the arches F G, G H, HE, IK, and&e, E 


| intwo equal parts, by L, M,N, O, and P, letthe righelines (FL, 1 
GM, and MH, &c. be joyned,) to wit, the {ides of the decagon : Then Yi 
from the centerE , and from the points L, M, N,O, and P , let theres © | tc 
| erected the perpendiculars to the plain of the circle EGHIK, to wit | | & 
EQ, LR, MS, NT, OV, andPX, the which ler be pur equal tothe i | 
ſemidiameter E F, orto C D, and they ſhall be all equal to one anothez. | of 
a) 6.11. | But they are parallel, therefore the right lines which joyn them, to Kit, Ylto 
| EL,QR, EM,QS, EN,QT,EO,QV,E®,and QX, (thewhich V 
b) 33-1, | Rotwichſtanding we have not drawa all to avoid confulion, ) b ſhallbe '} | th 
equal to one another, two ro two; and therefore EL and E M being | | t! 
equal ro the ſemidiameter EF, QR, QS, QT, QV, and QX, ſhall | Q 
be alſo equal, both to one another , and to the ſemidiameter EF, x | F 
c) I5- 1, ro He D c. | 
Bur foraſmuch as the plain drawn by Q R and Q S, is parallel tothe | | ci 
plain FG HIK, drawn byE Land EM; by the ſame reaſon the plain | | fi 
drawn byQ $ andQ T , isparallel totheſame plain F GH 1K, drayn | | pt 
by E M and E N. Butthe plain drawn by QR and QS, agrees with the of 
| plainbyQ$ andQT , to the right lineQS; therefore theſe two plains | | 4 
will make together Pt 
one only plain, as | | <« 
ſhall be preſently | | 3 
demonſtrared, 1n/Y | T 
like manner , the \Y | 
plain by QT and [© | ft 
and QV, and this 
plain willmake one | | * 
only plain, and alſo | I | © 
the plain by QV|Y| ! 
andQ X, andalſo || 
the plainby QX & || Uk 
QR.Therearethen of 
five equal lines in de 
one and the ſame} | #1! 
plain QR, QS,QT,QV, and 9 X; therefore if from Q, ar the ln 
ſpace QR) there be deſcribed a circle in the ſameplain, it will paſſe| I | 91 
by the other points R, S, T,V, and X., and ſhall be equal to the dei 
circle FGHIK ; let the points R, S, T, V, and X, be joyned by the| F| Vit 
d)6-11.. | lines RS,ST,TV,V X,andXR; foraſmuch as LR and P X arecqual ot 
and parallel; it there be underſtood a right line drawn from L to Þ, \ 


—— 


©) 33- I. $; LPand R X (hall be alſo equal and parallel : Therefore fin equal cir- : 
f)28.;. | cles, they ſhall rake away equal arches: But LP rakes the fifth partof | 
the circle FGHIK, towit, ;:, FLand LP: Therefore R X ſhall alſo » 


rake the fifth part ef the circle RSTVX, f 
Even ſowe ſhall conclude that the other right lines RS, ST,1 V , and , 

| VX, taking the fitth parts: Wherefore RS TV X is an equilateral pen- l I 
| tagon , having all the fidesequal to the ponatgen FE GHIK. For fromthe! Y| *» 
angles of the pentagonR STV X, let there be drawn to the angles of the. 
pentagon FGHIK, theright lines R F, RG, S G, SH, THz Tl, VI,\g'%t 
VK, XK, andand X F: Foraſmuch then as L K perpendicular is pur© | Fe 
ual to theſemidiameterE F , that isſo ſay, to the ſide of the Hexag® - 
8) 10.13, thecirck FGHIK, and LF being the fide of the decagon, 8 the —_— | 


py A em 
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13. Lib. 15 0F EUCLIDE. FE 
; of the fide of the pentagon of the ſame circle, ſhall be equal to the ſquares _ 
of LR and LF. Buc® che ſquare of FR is equal to the ſame ſquares, | b) 47. t: 


| itheangleF LR being a right anglez therefore the ſquare of FR is equal 
tothe {quare of the fide of the pentagon : Therefore F R ſhall be equal co 


F,| 
G | 


the | And by the ſame reaſon , the other lines R G,S G, and $H, &c;. hall 
oe: | ant rothe other {ides of the one and the other pentagon ; and there- 
wit, | fore che ren triangles RF X, REG, RGS, SGH, SHT, THI, TIV, 
ih / | VIK, V K X, andXKF, thallbe equilateral andequal to one another , 
lbe \} | their ſides being equal to thele of the equilateral pentagon; then after, ler 
ing the perpendicular E Q be prolonged on both parts, in fuch manner as 
all | Q Y andE Z may be cqual cach to the fide of the decagon of the circle 
o M[FGHIK, or RSTVX; andleet VQ, VY, XQ,XY,GE, GZ, 
HE, and HZ, bejoyned : Foraſmuch as Q X is the ſemidiameter of the 
the | | circleRST V X, thatis coſay , the fide of the hexagon, andQ Y is the 
ain | | ſide of che decagon of the ſame circle , * the ſquare of the. fide of the 
wn | | pencagon X V is equal to the ſquares of Q Xand Q Y ; bur ! che ſquare 
the | | of X Y, is equal rothe fame ſquares ; the angle X 2 Y being = a right 
ins |] | angle, (for che plains of che circles F GHIKandRS IV X, being ſhewn 
er | | parallel, and » E & being perpendicular to the plain of that circle , by 
as | | conſtruction , E.@ ſhall bealſo perpendicular to the plain of the circle, 
ty | | 3s ir appeares, and therefore perpendicular ro 9 X in the ſame plain:) 
In | | Therctore the ſquare of X Y is equal to the ſquare of X V , theretore X Y | 
he | | ſhallbe equal ro XV : fo X V ſhall be ſhewn equalto V Y ; therefore the 
nd [ | triangle V Y X 1s equilateral. 
his | | Even ſoit will be demonſtrated , if the right lines RY,SY, and TY, 
ne | | bedrawn(che which notwithſtanding have not been drawn for other realon 
Iſo | | than to avoid confuſion) that the four triangles RY X, RYS,SYT, and 
VIEETYV,, are equilateral andequal to the triang!e V Y X , that is to ſay, to 
Iſo || the ten firſt , all their (ides being oquel-e6-068 fide of the pentagon : In 
& || ikemanner, G ZH ſhall be cquilateral.; (ſeeing that E G is the {ide 
en|M| of the hexagon , to wir, the ſemidiameter , and EZ the fide of the 
in || decagon , and the angle GEZ a right angle,) and oallo the four tri- 
ne\M [angles HZI, I'Z K, K ZF, and FZG, (from which we have drawn the 
he | © | lines ro avoid confuſion) all of them ſhall be equal co the fifteen firſt, each 
ſe | © | to his correſpondent;for the lame cauſe : Therefore thoſe twenty triangles 
he | Y | fxing equilateral and equal, and each joyned to other, by the righe lines, to 
he | Y | wittheir fides;there ſhall be conſtirured of them an Icoſahedron,the which 
al | | ſay is comprehended of the ſphere ; whereof A B is the diameter. 
P, For let E & bedivided in two equal parts by A, and let AF, AY, ahd 
ir-| | V, bedrawn, Foraſmuch as the fides 5Q andQ V , of the triangle 
of AQV, areequaltoAQand 9 X, of thetriangleA 9 X; fceing tnat | 
oY! 2V and 2 X areſcmidiameters of the circle AST V X; bur the angles 
AQVand A 2Xare Pequal, to wir, right angles, 4 the baſes AV and 
nd || AX ſhallbe equal. 
N- Inlike manner , if the right lines be drawn from Aand 9 , toR,S, and 
he' YT, theright lines AR, AS, and AT, ſhall be ſhewn equal both to one | 
he | Y/ Dother, and to A V and AX, Again,foraſmuch as the ſides A.@ and 2X, | 
1,\Y'* therriangleA @ X, are equalro AE andE Fot the triangle AEF: 


"CE | 


mm = 


the ſide of the pentagon L P or FG, char isroſay, to K X. 


ecing that & Xand EF are ſemidiameters of equal circles , and that 


of FE 2 is divided in two equal parts at A, Butthe angles A 2 Xand AE F 


of 


—_— 


——— 


re |F [UE equal, to wit, © right angles, rhe baſes AXand AF ſhall be s equal : 


In 
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2)6.1c, | FG HIK ſhallbe alſo rational; (for * the ſquares of A B andE F being 


to. 


| Wherefore X Zand A Balſoequal , and therefore the ſpheres deſcribed 


In like manner, if from AE there be drawn the rizhr lines to G, H, 1, 
, and K, itwill be ſhewn that AG, AH, Al, and AK, will be equal 

AX ; and therefore theten lines drawn to the ren anzlesF, G, H, 1, x, R, 
'$,T, V, and X , are equal : But foraſmuchas 9 E 1s the ſemidiameter, | 
| that isro ſay , theſide of the hexagon of the circle FGHIK, andE7Z' 
the file of tie decagon of the ſame circle, © QZ ſhall be divided in E by 

cxtream and mean propoition-, and the yreareſt ſegment ſhall be 9 F, 
' Wherefore the leſſer ſezgmemtZ E ; taking E A the halt of the prearef! 
ſegment , that isroſay, AZ, is in power as the quintuple of the ſquare 
de{cribedot E A, Bur AF is in power alſoas the quintuple of the {ame 
ſquare of E A,{for the ſquare of E F being quadruple of the ſquare of AE, 
EF being the double of EA,the ſquare of E F and E A togerher,ſhall be the 
| quintuples of the ſquare of E A. And » the {quare of AF being equal tothe! 
| ſquares of E Fand E A, the {quare of A F ſhall beallo the quintypleef| 
| the fquare of E A;) therefore the ſquares of AZ and AF (hall be equal, | 
and therefore AZ and A F equel; then leeing that Z Y 15 cut intwoequal | 
| partsat A, (foraſmuchas, it rothe equal lines AE andA 9, chere he | 

added the cqual lines E Zand 2 Y, the whole Z A and YA are made 
equal;) all rhe right lines drawn trom A, to all the angles of the Icoſahe- 
dron ſhall beequal : Wherefore the ſphere deſcribed about the diameter 
LY, from the center A , ſhall paſſe by all the angles of rhe conſtirnted 
Icoſahedron : I ſay it is equal to the ſphere of che diameter A B, | 


| 


Demosſlration FOr lecing that as AZtoAE, ſo YZ the doubleof AZ, 
toQE the double of AE, and * ſoas the {quare of AT to 

the ſquareof AE, fo the ſquare of Y Z tothe ſquarcot QE, and the 
the ſquare of AT being ſhewn quintuple of the ſquare of AE allo the 
ſquare of Y Z ſhall bequintuple of the ſquare of & E, that is ro ſay, ofthe 
{quare of BC, 9E 
being pur equal to 
the ſcmidiameter 
E F, that istoſay, 
roBC: bury the 
ſquare of AB is 
alſo quintvple of 
the ſame ſquareof 
BC: ( For A Bbe- 
ing roBC, asBC 
to BD, as? AB 
ſhall be roBD, fo 
; L # the ſquare of AB to 
"*20 000, See" the ſquare of BC; 
'T and therefore AB 

being quintuple of the ſquare of BD, the ſquare of A B ſhall be alſo quin- 
tuple of the {quare of B C:) therefore the ſquares of Y Z and A B are equal: 


about the ſame ſhall be equal. 

Laſtly, foraſmuch as the diameter of the ſphete AB is pur rationa!, 
(tor in comparing of it , it is ſhewn that the fide of the Icoſahedron 154 
line irrational, called Minor,) and is in power as the quintuple of the 
ſquare of B C, orof E F his equal , EF the ſemidiamerter of the circle 
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r Thirdly, 1t appeares laſtly , that the oppoſite ſides of the Icoſahedron , as R X and 
d | HI, areparallel, for R X is|hewn parallel to the right line which ſhall be drav; 


| i ct——— | 

| tooneanother as a number ro a number, rowit, as5 to 1, or 10to 2,(hall | —_ | 
to]  |becommenſurable : Therefore AB and E F commenturable ar leaſt in | 
R, | ower : [herciore leeing thar A B 1s rational, E F (hll be to alſo; ) there. 
T, | bi the whole diameter of the circle F G H I K ſhall be rational : Wherc- 
7 Wifore F G the fide of the penragon, thar is ro fay, of the Icoſahedron, | 
by hall be a line irrational called Minor : Therefore we have conſtituted, | 11, 17: | 
* &c, Which was to be done. =Y 
»iy | 
_ | COROLLARIE. | | 
we From this it may be concluded that the diameter of the ſphere ts quintuple in power | 
F tothe ſen1dtameter of the circle which doth excompaſſe the fiue ſides of the Tcoſahe- | 
he fra, to wit, of that whereof the Icoſahedron is conſtituted , and which paſſeth Ly | 
"Jy the frve angles of the Icoſahedron, For it is ſhewn that the ſquare of the diameter | | 
of | AB is quintuple to the ſquare of B C , that is to ſay , tothe ſemidiameter F. F, | | 
|. | Stcondly , Fn like manner it 1s manifeſt that the dzameter of the ſphere is com- | 
ll nded of the ſide of the hexagon , that 15 to ſay, of the ſemzatam:ter, aud the two | 
I desof the decagon of one and the ſame carcles, for Y T. dtameter of the ſ1here ts | 
e | compounded of E 2 ſide of the Hexagon , audof 2 Y andEL, ſides of the de- | | 
- ag FGHIR. | 

| 
| 


frmLtoP: Therefore H I berng alſo parallel to the ſame LP, (the alternate a= | 
sHIL azdl LP mate of the right line drawn from LtoP, b being equal; b) 27. 3. | 
a Arendine egual arches, to wit, each 5 of the ctrcumference,) 1t 1s maiiſeſt that | 
) 'RXardHI are parallels, and ſo of the other oppoſite ſides. | 
; | | 
Jl | PROP. 17. PROBL. 5. 
'1 - To conſtutute a Dodecabe- 
0 | le va 7? X X 
all f C-FZS 7 aron , and encloſe it with one 
, | Ew f » 
« "ls /p / | and the ſame ſphere , as the | 
s | "14 —eH8 re | wel mens. | 
Il | = / | figures aforeſad , and demon | 
{ /% 2 ſtrate that the fide of the Do- 
u -" oF 7 . . ” þ 
| s accabedron is an rratumal 
Ml | line , the which is called Re- | | 
| | 
0 4 
ual. | 
þ | 
B L Co:ſtrutton Þ Er there be propoſed | 
- A et TV two plains of the cube | 
: | aforeſaid at right angles to one ano- 
| | ther, A Cand BD , whoſe ſides may be cuteach in two equal parts , by 
EG, F,H,K,L,andM ; and let the lines E F, G H, K L, and HM, be 
p drawn, to cut one another in the points IandN ; then[ H, KN, and 
a NL, 2 are cut by extream and mean proportion , by O, P, and 9, whoſe [a) «. 6. 
- preateſt ſegmentsare I 9, PN, and NO, and barthe exteriour parts [b) 12. 22, 
p of theplains BDandC A, ler there be drawn OR, P'S, and 9 T ,per- | © | 
; pendiculars, equalroP N, NO, andI 2 , andletDT;DR,SR,CT, | 
and 
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way . . ORR 
and CS, be joyned : I fay that DRSCT is ancquilateral and equtangleg 


penta2on, and 1s on one and the ſameplain, 


in the plain DBand D S$; feeing that N K is cut by ex. | 
tream and. mean proportionatO, andN Q is the greareſt ſegment, the 


Demo-.ftration ng wag; ir otherwiſe, LetDP , D O, and DS be joyneq | 
| ſquares <of NKandof KO, ſhall berriple of the ſquare of NO, NK,| 


Cc) 4-13. 


d) 47+ I 


—  —  — —_—_— 


| 
| 
| 


and K D, beinz equal, and ON and O R allo equal by conſtruction, the | 
{quares of D K and K O (hall be alſo:the triple of the ſquare of N ©, that 
is ro ſay, of the ſquare of OR, bur the {quare of DO is equal tothe | 


two {quaresof DKandKO, (4 theangle O KD being a right angle ) 


therefore the ſquare of D O is alſo the triple of rhe ſquare of OR; | 
Wuhetecfore adding the ſaid ſquare of OR, the two fquares of DO and 


OR; thall be thequadruples of the ſquare of O R : Buc che ſquare of DR 
e) 47- 1. | iscqualtothe two ſquares of D O andOR: (<theanzle D OR beinga 
right angle,} ir ſhall be then allo quadruple of the ſquare of OR, and | 

RS being the double'of RO, his 


— — 


| f ) 3. def. 6. 


other, andalſo ro DRand RS: 


lateral. 

It is alſo in one and the ſame 
plain : For letthere be drawn NV 
parallelroO R, andlert there be al- 
ſo drawn V Hand T H, they will 
meet with one another dircQly, 
and V H T thall be one only right 
line: For HI being cur according 


| to extream and mean proportion ar © » f IH ſhall be roI $ as[Qto 


9 H, and IH and H Nare equal, and NV andIl @, and 2 T and 2 
alſo equal: Wherefore asHNtoNV, lo 2 Tro » H. Therefore the 
triangles VNH andH 9 T , having two ſides proportional to two {idss, 
and being conjoyned at the angle H , in ſuch ſort as che fides of the fame 
proportion, NH, and 9 T, andN V and 9 H 8areparallels, DCINg 
perpendicular tothe plains A C and DB, ®cice line V HT jhall beone 
only right line , the which being in one and the ſame plain it followes 


that the whole pentagon DT CSV R drawn bythe ſame , is 1n onc and | 
| the ſame plain. 


It isalſo equiangled , For KN being cut in extream and mean proportt 


| on, andON is the greateſt ſegment, if KN beadded to NP, equal to 


{ 


of rhe {ſquare of K N) or of the ſquare of K D,equal to K N. 


And adding the ſquare of K D , with the two {quares of KP mr 5, 
ut Tie | 


' ſquare of P Dis kequal to the two ſquares of PK and K D; therefore 


theſe three ſquares ſhall be quadruple of the ſquare of KD; 


che 


— 


—_— oY 


Z MZ B ſquare ſhall be allo the quadruple | 
| AFL of the ſquare of RO : Where. | 
| | PN If fore DR and RS (hall be equal. | 
| | "{O: \\/N /P / By the ſame rcaſon , the theee | 
| | IC other fides DT, T C, andCsS, 
| ſhall be thewn equal to one an- 


Therefore the pentagon is equi- 


| 


[ 
' 
' 
; 


| the greateſt ſegment N O, the whole KP ſhall be divided by extream | 
| and mean proportion atN , and K N (hallbe the greateſt ſegment; cherc- | 
| fore ! the fquaresot KPandNP, orof PSequaltoNP, arc the triple | 


a 


% 
— es. 

m_— — —_ 
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therwo ſquares of D P and P $ thallbe quadruples of the ſquare of K D; 


| Wc 'che ſquare of DS is equalto the rwo ſquares of D Pand P'S : There- |1) 47, 2. 
ned | Mine che ſquare of D $ ſhall be alſo quadruple of the ſquare of KD , and 
the ſquare of D C isa1i0 quadruple of the ſquare of D K, (DC being the 
the | Wioubleot D K : ) Whercfore D CandD $ ſhall be equal. 

| & Andall the ſides of the Pentagon being equal, the two triangles DR $ 
the | Wind D T C ſhall have che fides DR and R SequaltoD Tand T C, each | 


hat | Mohis correſpondent (ide, and rhe baſes D S and D C equal : Therefore 

the | Matheanzle DR S ſhall be equalto DTC, and ſo it ſhall be ſhewn that |m) 8. 1. 

3) EicangleRS C isequal rotheangle DT C. Wherefore three angles of 

R:;| MihePentagon being equal, * itſhall beequiangled, and beingequilateral [g);. : 3. 

nd | Mon DC, one of the twelve equal fides of the cube, 

JR And if on each fide of the eleven remaining fides, there be madea | 


7a | MW cntagon , chere will be a ſolid figure conteined of twelve Pentagons , 
nd | W cquilateral and equiangled , which ſhall be a Dol ecahedron by rhe 
us | W Definition. | 

le | I Itmay allo be inſcribed inthe propoſed ſphere, for V N being perpen- 
| F ficular tothe plain BD, drawn fromN, the center of that plain being 
J | prolonged , ® thall cut rhe diagonal of the cube in two equal parts arX, 'o) 3g. r1, 


which P ſhall be the center of the ſphere incloſing the cube, and XN is 'p)Co.15.3' 
Th equal tothe half of the fide of the cube. | | 
 InXRbedrawn, the ſquares of K P and NP being 4 ſhewnrriples, [q) 4. :3. 


:| W theſquare of KN and V X being _ toKP,andR V toN P,(N Xbeing 
i-) T qualioKN,and V N toN P:) VVherefore the ſquares of RV and Y X 
'Y wc triple che iquare of KN : Butthe ſquareof R X 7 is equal to the two [x 45, x. 
e | © fuarcsof RV andV X: Wherefore the ſquare of R X ſhall be alſo tri- 
V | Woethe ſquare of KN, Bur 5 the ſquareof the diameter of the {phere de- |5) rs. 53» 
|- | © ſcribed about the cube , is triple the ſquare of the {ide of the cube, and 

ll | WI ihe parts being in che ſame proportion as heir equimulriplices , * the [+1 x4; 5, 
» | Þ uareof the (emidiameter ſball be triple the ſquare of che half fide, Bur | 

t| WAN is che half of the (fide of the cube, therefore R X ſhall be the ſemi- 


Wmeter of rhe ſphere deſcribed about the cube A B , whoſe center 
vY, [ 
£ Inlike manner is ſhewn, that all tbe right lines drawn from X , tro the 
e | IF herangles of the Dodecahedron, are equal to the ſemidiameters of the 
» | I ſphere deſcribed abour the cube: Therefore one and the ſame ſphere may | 
| F decircumſcribed about a cube and a Dodecahedron, 
5| | Laſtly, the fide of the Dodecahedron is an irrational line , called a Re- 
dual, for the two half ſides of the cube K N and N L, being divided by | | 
fxtream and mean proportion, ' the whole K L ſhall þe to the two great- ” I; | 


| Bf eoments together, towit,to OP, as O P, which is the :wo ſame and 
lhe two greateſt ſegments, ro the two lefſer , to wit, to the linecom- 
rounded of P L and K O ; Therefore if K L the ſideof the cube be divi- | 
«ed by extream and mean proportion , O P ſhall be the greateſt ſegment : | 
bur K Lbeing cut after chis manner , is rational, (his {quaze being cem- 
"| I ®nlurable to che ſquare of the diameter of rhe ſphere propoſed ratio- | 
©| YUal, being the third part thereof :) Wherefore O P the greateſt |) £5: 72, 
| Y fement,or RS the fide of the Dodecahedron his equa), ſhall be an jrratj- 


| line, called Reſidual ; Therefore, &c, Vhich was to be done, | 

a0 | COROLLARIE | | 

- {| 'tfolones from this Demorſtyation that the jp of the cube being dit gded 1 
- he En 
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extream and mean proportion the greateſt ſeoment 45 the ſude.of the dadecabedrny, | 
inſcribed in the ſame ſphere. 

Azad the ſide of the cube us equal tathe right line ſubteniing the angle of the jet 
tagon of the dodecahedron. But foraſmuch as the ſame # diwded 11 extream ay 
mean propertion , * the greateſt ſegment t6 the fide of the penta, Y the right | 
line compounded of the ſard ſubtence of the angle of the pentagon, that is ty ſay of 
the ſide of the cube , and of the greateſt ſegment, tomit, of the fide of the dudecy 
hedron, 1s divided in the like ſort , and the leſſer (romert is tle ſide of the diders. 
bedron , andthe greateſt ſegment ts the ſide of the cuve : 1t followes that a riht lin 
beins divided by extream and mean proportion, the leſſer ſegment ſha't te the ſigef 
the dodecahedron, and the greateſt ſegment ſhall be the ſide of the cube inſcribed 
in the ſame ſphere. 


PROP. 18. PROBL. 6. 
G} To expound the ſides of the flat 


Y aforegoing figures , and to compare 
them-to one onother. 


THar is to ſay z To find the fides of the 

five figures inſcribed in one and the 
ſame ſphere, 'and their proportion, the 
diamctcr of the ſphere being given, | 


"H..K..FM 


ow 
4 


A'""K. © DL D Conſtrutos F Etthediameterottheſphere| 
be A B, and let it-be divided 
in two equal parts at C; and/let it be dividedart D, ſo asthat AD. may: 
be the double of DB, andlert the {cmicircle A-E-Bbe deſcribed, andlet 
CE and DF be drawn at right ansles to A'B>, from C andD, andle| 
AF, FB, andE B, be joyned; rhen foraſmuch as A D-isthe doubledt| 
D B, AB ſhall be the tripl- of BD-, and by converſion: of proportion, 
B Aſeſquialtraot AD; but as B-Aro AD, lo the ſquare ot B Atothe. 
ſquare of AF: For athe iriangle AFB is equiangled to the triangle: 
AFD, therefore the ſquare of B Ais ſeſquialtra- to the ſquareof!AF., 
Butthe diameter of the ſphere is alſo ſeſquialtra in power to the fideo! 
the pyramid, and A B is the diameter of-tiie-ſphere ; therefore 'AFis; 
' equal ro the ſide of the pyramid. | | 
Again , Foraſmuchas AD is the double of DB, A'Bſhall bethetri 
pleot BD: Butas ABroBD, ſothe ſquare of 'ABto the ſquare of FB: 
Therefore the ſquare of AB is the triple of the ſquare of B F: Bur ®rhe 
diameter of the ſphere is triple inpower to the ſide, of the cube, and AB 
is the diameter of the ſphere : Therefore B F is the fide of the. cube , and 
AC being cqualto CB, A Bſhall be the double of BC , bur as A\Bro, 
| BC, ſothe ſquare of A Bro the ſquare of BE: Therefore the {quareol, 
| A Bisthe double of the ſquare of B-E, and © the diameter of the- ſphere: 
| 1s double in power tothe {ide of the Octohedron , and AB is the diameter 
| of the given ſphere: Wherefore. BE is the fide of the Otohedron, 
| © From Aletthere be drawn AG ar right anzles to A By and pur equal 
| totheſame AB, and having joyned G C, cutting the circumierence a 
| H, fromH letthere be drawn H K, perpendicular to AB. 


| 
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'e pen- 
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'ght 
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t line 
(ide of 
71bed 


Wit, of the Icoſahedron, and of the Dodecahedron , are not in rational 
Proportion , neither to one another , nor to the aboveſaid, to witz the Mi- 
bor and Reſidual. | | 
| Ismore than the fide BN, of the Dodecahedron. 
BF, foFBroBA, and having three lines proporcional , as the firſt ſhall | 
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| Demonſtration FOral much as A G is the double of AC (for G A is equal tv 
| AB)bur4as G Ato AC,loH K ro KC, HK fhall'be double 
KC; therefore the ſquare of H K is the quadruple of rhe ſquare of K C; 
therefore che ſquaresof HK and K C) that is to ſay, the ſquare of HC is 
incuple of che ſquareof K C ; but HC is equal ro CB: Therefore the 
fo re oft BC 1s the quintuple of rhe ſquare of CK. 
And foraſmuch as AB is the double of B C, of which AD is the dou- 
ble of D B, the rem1ining B D ſhall be the double of CD: Wheretore 
BCisthe triple ot C D ; therefore the ſquare of B C is the noncuple of 
the ſquare of Z D ; bur the ſquare of BC is the quintuple of rhe ſquare 
of CK: Therefore the ſquare of -C Kis greater than the ſquareot C D;, 
and K C greaterthan CD. Ler C L be purequaltoK C, and from L ler 
there be drawn L M, at right angles to A B, and ler M Bbe joyned. 

And foraſttiuch as the: ſquare: of BC is the quintuple of the ſquareof 
KC, and B A the double of C B, and K L the double of C K, <che ſquare 
of AB ſhall be quintuple of che ſquare of K L , bur frhe diameter of rhe 
ſphere is quintuple in power of the ſemidiameter of the circle of which 
the Icoſahedron is deſcribed, and AB'is the diameter of the ſphere :: 
Therefore K L is the fide of rhe hexagon oof the ſame circle, 

Moreover, Foraſmnch as the diameter of the ſphere is. compoſed of the 
ide of the Hexagon, and of wo fides of the decagon deſcribed in the ſame 
circle, and A Bis the diameter of the ſphere, K L the fide of the Hexagon, 
and AK equal to LB, both the one and the other, AKandL B, ſhall be 
the fide of the Decagon , deſcribed in the ſame circle of whichche lcoſa- 
hedron is deſcribed z and foraſmuch as the fide of the Decagon is LB, 
and that of the Hexagon M L, forir is equal toK L it being alſo equal 


oneand the other HK and K L is the double of KC ; M B ſhalbbe the fide 
of the pentagon; for that which is of the penragon, is the ſame as ehat' 
of the Icolahedron : Therefore M B is the ſide of the Icoſahedron. 

And foraſwuch as F B isthe fide of the cube , ler it be divided in ex- 
'tream and mean proportion at N , and ler BN be the greateſt ſegment, 
'N B ſhall be the fide of the Dodecahedron , and the diameter of the 
ſphere being ſhewn leſquialtra in power to the fide of the pyramid AP, 
and double in power to B E, the fide of the Oftohedron, and triple in 
power to F-B,the ſide of the cube;of which parts the diameter of the ſphere 
$6 in power of the ſame parts z the {ide of the pyramid ſhall beg , of 
[the Oohedron 3, and of the cube 2 : Therefore the ſide of the pyraniid 
is ſeſquirertia in power to the fide of rhe Octohedron , and to the ſide of 
| the cube dou ble in power, andthe fide of the Octobedron is ſeſquiakra 
'lnpower to the {ide of the cube ; therefore the aboveſaid (ides of the three 
| Figures, ro wit, of the Pyramid, of the Octohedron, and of the Cube, 
'aethe once to the other inrational proportion : But the two others, to 


But we ſhall detnonſtrate it ſo as that the ſide B M of the Icoſahedron, 


For ſecing the triangle F D Bis equiangledroF AB, as DB ſhall be to 


toHK, tor thac they are equally diſtant from the center, and borh thei} 


— 


—— 


be roche chird , ſo the ſquare of the firſt, to the ſquare of the ſecond. | 
There- 


——I_——— 


— — 


T7 


— 


433 


Ea. —— 


THE THIRTEENTH ELEMENT Lib.1z 
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| much greater than B N. Which was to be demonftrated. | 


i G:, to the ſquare of B F. Bur the ſquare 
13% of A B is thewn quintuple to the ſquare of 
5 KL , thercfore five ſquares of KL arc 
* % Fan equal rochree of BF ; burthreegf B Fare 
+ H.. FM greater than fix of thoſe which are made 
» $f of BN , therefore alſo five of KL are 
LE 26 grcater than ſix of B N ; thercfore oneof 


and by converſion of proportion, as ABto BD, fo the ſquare of Fg fn 
the ſquare of B D. Bux A Bis the triple of BD; therefore the {quare gf 
F Bis therriple of the {quare of B D ; Bur the 4 ory of A D is the quagry. 


of A D is greater than F By and therefore A L much greater than F B; and 
A L being divided by extream and mean proportion , the greateſt portign 
is LK: Foraſmuch as LK is the fide ot the Hexagon , and KA ofthe He. 
cagon, and FB being divided by extreqm and mean proportion, the- 
greateſt portion is BN therefore K L is greater than BN : bur K[,js 
equalto I, M , therfore L Mis greater chan B N ; bur BM is greater than 
M L: therefore MB the fide of the Icoſahedron , ſhall be greater than 
BN theſide.of the Dodecahedron, 

Otherwiſe, Foraſmuch as AD is the double of D B, A B ſhall bethe 
eripleof BD; buras AB toBD, foche ſquare of AB to the ſquare of 
BF: Foraſmuch as the triangle F AB is equiangled to the triangle FB D; 

therefore the Jquare of A B is triple 


\ KLisgreater than one of BN therefore 
: oneot KL is greater than one of BN but | 

JL B KL is equal to LM, therefore LM is 

greater than B N, Wherefore MB i 


But we ſhall demonſtrate it fo as that thzee of F B, are greater than 
fix of thoſe of B N. 

Foraſmuch as BN is greater thanNF, the re&Qangle under F Band 
BN ſhall be greater than the re&angle under BF and F N, therctore 
that which is contcined of F B and BN , with that of BF andFN, 1s 
greater than the double of that which is conteined under B F and F N; but 
\ that whichis conteined of F Band B N, with that conteined under BF 

and F N, is the ſquare of F B ; but that which is comteined under BF and 

FN , isequal to the {quare of BN; for FB is divided by extream and 

mean proportion at IN , and the rectangle conteined under the extreams 
-is equal to the ſquzre of t!:e mean : Therefore the ſquare of F Bis greater 

than the double oi thc {quare of B N:Wheretore one ſquare of FB1s great- 
 exthantwo of BN, and therefore three of FB arc greater than (ix of thoſe 
| which are made of B N, VWhict-was tobe demonſtrated, 


| 


The End of the Thirteenth Element of EUCLIDE: 
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Thetefore as D B to BA, ſothe ſquare of D B to the ſquare of BE; 


ple of rhe {quare of D Bytor A D is che double of DB : Therefore the {quare 
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= his Book which is a conti 
: N this B is a continuation 


of the former ſubje&, is intreated 
of the Dodecahedron and 1coſa- 
hedroa deſcribed in the ſame 
{phere: And although this be com- 
monly accounted the Fourteenth 
Book in order of EUCLIDES 
Elements, yet by others it 1s ſup- 
poſed ro be the Firſt Book of Hyp- 
ſcles of Alexandria, concerning the five regular Bodies, as it 


may appear by the following Preface of the ſaid Hyp ſicles. 


ed The Preface of Hypſecles before 
the Fourteenth Book, 


Riend Protarchus, when that Baſilides of Tire came into 
Alexandria, hawing familiar friendſhip with my fatber, 
| by reaſon of his knowledge inthe Mathematical Scences, 
beremained with him a long time, yea even all the time of the 
Peſtilence. And ſometinie reaſoning between themſelves of 
that which Apollonius had written touching the compariſon of 
h Dodecahedron and of an Icoſahedron mſcribed in one = 
os | the 
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\the ſelf- ſame ſphere , what proportion-ſuch bedies bave th; 
| one to the other, they judged that Apollonius had ſomewhy/ 
| erred therein. Wherefore they ( as my father declared unto me | 
| diligently weighing it, wrote it perfefily. Howbeir afterwar} 

I happened to find an other Book written of Apollonius, which 
| conteined in it the right demonſtration of that which they ſought 
for: which when they ſaw, thty much vejoyeed. As forthat 
which Apollonus wrote, may be ſ een of all men, for it is in 6 
very mans hand. And that which was of us more auligently 
afterward, written again. "thought good to ſend and dedicate 
unto you, as to one whom I thought worthy commiciation, bith 
for that deep knowledge which I'know you bave in all kinds of 
learning, and chiefly in Geometry, ſo that you are-able readily to 
judge of thoſe things which are ſpoken, and alſo for the great | 
| lowe and good will which yon bear towards my father and me.' 
Wherefore vouchſafe gently to accept this, which I ſend unty 
you. But now Ithinkyt is time to end our Preface,end to begin 
the matter. | 
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PROPOSITIONS, 
| and THEOREMES. 


PROPOSITION 1. THEOREM-1, 
The perpendicular Tight line 


AE, aramn from the center A, t0 
the fide BC, of the Pentagon mfert- 
bed in the circle BDC, 1s the half 
of the one and the other fide , to wit, 
of that of the Hexagon and of th! 
Decagon topether , inſcribed un tht 


ſame carcle. | | 


DemorſtratiosFOr having continued AE on both parts, . to finiſh the dit: 

meter DF, and having taken E G equal toE P, Jet AC 
CG,CF, and B F,be joyned : Foraſmuch as AE cutteth BC in two equal 
parts , the two ſides BE andE F, of the triangle BE F, ſhall be equal 
toCEandE Fot therriangleCEF, and the angles conteincd of _ 


— 
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' keing equal, to wit, right anzles, Þchebaſes C Fand BF hall be equa!, b) 4. 
being q Þ, 7 ! 3 ] : 
| " 


| and < the arches C F and B Þ ſhall be equal, theretore BF C being the 


| fore the 1ighe line C F 15 the fide of the Decagon. 


Again, the fides CE andE Fot the triangle CE F, being equal to 


CE and E G, and the angles conteined of them rizhe angles, 4 thc ba- ! 4 
{{sCFand C G ſhall be equal, and the angles C F Ganc C GFequal, | 
' and the arch C F being the hitch part of the half circumtcrence DCE, ! 


| being the renth part of the whole, the arch D C thall be the quadruple 
'of CF : Whcrefore © rheangle DAC ſhall be allo the quadruple of 
CAFE, 

Bur the angle CF D at the circumference, is the halt of D A Catthe 
center , therefore CFD; and therefore C GF ſhewn equal thereto , 
ſhallbe the double of C AF; burs8 CG Frhecxternal angle, is equal to 
| therwo internal angles GACandGCA, of the triangle GAC, and 
| GACbeing ſhewn the half of the ſame C G Fz, G C Aſlhall be the half 
'of theſameCG PF; and therctore GAC and G CA ecqual, and G A 


' and G C equal. 


' ButCGisſhewnequal toCF, thercfore A G ſhall be alſo equa! ro 
' CF; therefore adding the equal lines GE andEF, AE ſhallbe equal | 
'toGF and FE together; thereforethe thice lines A E, F Ezand F C, to- | 
gether, that is to ſay, the twotogether A FandF C, thall be the dou- |: 


- - 
'bleof AE; and contratiwile , AE perpendicular to the {ide of the Pen- 


| tago1., ſhall be che halt. of the ewo' rogerher A Fand F C, to wit, of the 


| (de of the Hexagon-and; the Decagon:: Therefore, The perpendicular + 


right line, &c. VVhich was to be demonſtrated: 
| COROLLARIE. 


| From whence it follows that the perpendicular drawn from the center tothe right | 


| lire , fitted in the circle, doth cut the arch ſubtendi 1a theſaid line in two equal 
| puts, bets demorft rated that A E drann from the center A, perpendicular to 
(CB, divides the arch B C in twoequal parts at F. 


fifth part of the whole circumference CF , ſhall be the tenth part z thcre- | 


| Sicondly , That the perpendicular from the center to the ſide of the ſaid Penta; on, 
| Bequal to the perpendicular from the ſame center dy av on the ſide of the equilateral | 
| na:gle,, and to the half of the fide of the Decagon inſcribed in the ſame civele, 

For 4s it ts here demoxflrated , the perpendicula; drawn from the center to the ſide | 
if the Pentagon”, ts equal to the half of the:ſ:1de of the' Hexagon and of the Deca- | 


"fon together : But the per pendicular drawn from the center on the ſide of the equila- | 


lberefore it is manifeſt that the ſame perpendicular drawn from the certer tothe 
ſdeof the Pentagon , 1s equal to the perpendicular drawn to the ſide of the thutla- | 
|terdl triangle, ard to the half 'of the fide of the Decago;: together. | 


| 
PROP.2. THEOR:-2. 
\ Tf tu ripbt lines AB and CD, becutmBandÞF, 
Wextream and mean proportion , they ſball be alike cut , to 
Wo” | my 
Ur, mm the ſame proportion. 

Demonſtration Or ſeeing thatas ABisto AE, loAEtoEB, andas CD! 


[ 
| 
| 
' 
i 


to CF, ſo CFroFD, *the rectangle centeined under | a) 15.6. | 


\B.and EB, ſhall be equal to the ſquare of AE, and the reftangle 
mderC D and F D equal tothe ſquare of CF. There- : 


—————— eee  — 4 o——  *on es wor mg” oo en OO P—OEER_ Ys no eo — ww — 


—  — a= Oo II RO 


mY 


441 


—— ———— —— _ - > ys En —————_——_—__ 


) 28. 3: 
a © © 


tera triangle , ts h equal to the half of the ſemid;ameter, or ſide of the Hexagon, | h) C.1 2.13. 
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b) 8. 2. 


C) 22: 6, 


d) 15-5» 


©) 19 5s 
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Therefore as the re&angle under A BandE B ſhall be tothe {quare gp, 
' AE, ſo therc@angle under C D and FD to the ſquare of CF (therehs. 

ing proportion of equality on the one parr and rhe other :) VV herefore az 
che quadruple of the reangle under A B and E B, to the ſquare of AF, 
| ſothequadruple of the re&angle under C DandF D, to the ſquare o 
'C F, and by compounding, as the quadruple of che rectangle under Ap 
'and EB, and the ſquare of AE to the fame ſquare of AE, fo the qua-| 


, 


druple of the reftangleunder CD and FD, and the ſquare of C Frothe! I Hy 
ſquareof C F : But b four times the rectangle under A BandEB, wih! 
the ſquareof AE, is equal to the ſquare ot AG, compounded of Ag; 
and E B, | 
And four times the re&angle under CD and F D, with the ſquare of 
CF, is equal to the ſquare of CH, compounded of CD and FD, 
therefore as the ſquare of A G compounded of A BandE B, tothe ſquare 
of AE, fothe ſquarcof C H compounded of C D and FD, to the ſquare 
of CF: Therefore cas AGrtoAF,{fo 
CHtoCF, and in compounding, as| 
« ,-* ol AGandAE, thar is to ſay, the dou- me 
bleoft AB, istoAE, ſoCHandCF,| & v1 
C0 that is to ſay , the doubleof CD, isto ib 
| —— | -—[-o-----} CF; andbypermurarion , asthe dou- | 
ble of A B to the double of CD, {o 
AEtoCF: Butdas the double of A Bro the double of CD, fo ABto 
CD, therefore as AB ſhall betoCD , foAEtoC F; therclore ſee- 
ing that as the whole A Bis to the whole CD , ſothe part cut off AE, to 
the part cutoft CF, allo © the remainder E B ſhall be ro the remainder 
FD, asthe whole tothe whole ; therefore fas AEroCF, fo EBto FD, 
and alternately, as AEroEB, ſoCFroFD, and ſo according toallor 
any other manner of arguing in proportion , it will be ſhewn , that the 
whole lines and their parts , are proportional ro one another ; Therefore, 
If ewo right lines, &c. Which was to be demonſtrated, 


PROP. 3. THEORK. 3. 


One and the ſame circle conteines the Pentagon of the Dudt- | Wie 
cabedron , and the triangle of the Icoſabedron , inſcribed m one | Y go 
and the ſame ſpbere. t 


PREfore I ſhall ſhew this Propoſition , I ſhall ſhew thar the ſquareof the b 
fide of the Pentagon , with the ſquare of the line ſubtending one an- 
gle thereof, is the quintuple of the ſquare of the ſemidiamerer of ric Fn 
circle where the ſaid Pentagon is inſcribed. - 
Let CH be the fide of the Pentagon inſcribed in the circle , andiet by 
{ C Abethe line ſubtending one of the angles of the Penragon , and FG | "ok 
the ſemidiameter, *cutting C H, and thearch C GH, in two equal | 
parts: I ſay thartheſquaresof C A and C H together , arethe quintuplc Ju 
b's the ſquare of FG. 


Demonſtration FOr the right line C G being drawn, ſhall be the ſide of | ot! 
the Decagon , and the ſquare of A G ſhall be the quad 


ple of the ſquare of F G the ſemidiameter ; Wherefore the two {quare* 


— 


| — ——_]----l 


i Ryo I 


- 
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"of ACandCG, equal rorhe ſaid {quare of A G , ſhall be alſo the qua-; 


druple of the ſquare of F G: Theretore the three ſquares of A C, CG, 
47d G F, together, (hall be the quintuple of rhe ſquare of G F , bur the 
ſquares of C Gand of G F rogether, fides of the Hexagon and of the 
[Decagon, are © equal to the Frere of CH, theſide of the Pentagon 
| thetetore the ſquares of AC and of CH, are quintuples of the ſquare of 
GF, Which was propoſed, Now 

' Let IK be: the diameter of the ſphere conteining the Dodecahedron 


4nd the Icolahedron ; and lec ABCHE be one Pentagon of the ſame |: 


'Dodecahedron , and L MN atriangle of the Icoſahedron : I lay that one 
ad che ſame circle conceinerh rhe. Pentagon ABCHE, and the triangle 


LMN; that 1s to ſay , that the circles which circumſcribe ABCHE 
404 LM Ny ate equal, and thacit is noother than one and che ſame; for 
having drawa A C ſubtendinz the angle B of che Pentazon, 4 A C ſhall be 
lihe (ide of che cube inſcribed in the ſame ſphere. 

|- Letthere be taken O Þ,, ſo as tharrhe ſquare of I K the diameter of the 
ſphere , may be quincuple che ſquareof O P, and OP equal to the ſe- 
'idiameter of che circle where the Icoſahedron.is inſcribed : And ler 
'0Pebecut in extream and mean proportion at Q, O 9 che greateſt ſez- 
' ment ſhall be the ſide of che Decagon infcribed in che ſame circle, 
whereof O P fis the ſemidiameter or tide of che Hexagon. Bur 8 C Abe- 
ig divided by extream and mean proportion, his greateit ſegment is 


AB, the fide of the Pentagon : Therefore has A Che whole, to O P 
the whole , ſo the greateſt ſegment AB, to the greateſt ſezment O 9: 
Therefore i as the ſquare of AC to the ſquare ot © P, ſo the tquare of AB 
'tthe ſquare of OQ,and kar therripleot che ſquare of AC co the quintuple 
the (quare of O P,ſo the triple of the ſquare of ABzto the quintuple of the 
reof O 2. Bur therriple of the ſquare of A C 1s equal to the quintu- 
ge the ſquare of O Þ (! the ſquare of I K the diameter of the ſphere 
$pur equal, as well co the criple of the ſquare of A C the ſide of the 
ade, as to rhe quintuple of che (anara of OP:) Waercfore the triple 
the ſquare of AB Qallbe alſo.equal ro che quincuple of the ſquare of 
{ But ® M Lhe fide of the triangle of the Icoſahedron is equal to 

Me ide of che Pentagon inſcribed in the circle, whereof O P is the ſemi- 
eter; Therefore the {quare of the ſaid (ide being " equal to the 
Jutesof 0 PandOQ, the ſides of che Decazon and of the Hexagon, | 
times the ſquare of ML thall be equal ro five times the ſquare of O P, 
to five times charof O 2 , ortochree times the ſquare of B A, and 


three titnes the {quare of AC; therefore the ſquares of B Aand A C 
M m m being 
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being quintuples of the ſquareof the ſemidiamerer F A (as is demonſtrareg) 
chree times the ſquare of AB andthreetimes the {quare of AC ſhall be equal | 
ro fifreen times the {quare of FA the ſemidiameter:Bur five rimesthe {quare 
ot ML the fide of the equilateral triangle,is equal ro fifteen times the ſquarg 
of the ſemijdiameter of the circle L M N (each {quare 9 of ML being triple 
the ſquare of the ſemidiameter.) Vheretore the three ſquares of B A ang | 
A C being equal to five of ML, fifteen of F A the femidiamerter , ſhall be | 
equal co fifteen of the ſemidiameter of the circle LMN : Wherefore | 
each {quare of them ſhall be equal to each ſquare, and the ſtmidiamete | 
ro the ſemidiameter: Theretore the circles ABC and LM N ſhallhe 
equal : Which was to be demonſtrated, | 


PROP. 4 THEOR. 4. | 


: 


If from the center F of the carcle , carcumſcribing the Pry: 


zagon of the Dodrcabedron AB © DE , be dramn a right hut 
FG, perpendicular to one fide CD, of the ſame pentagon, | 
thirty times the reftangle contemed under the ſaid fide and the 
the perpendicular , ſball be equal to the Superficrs if the | 
Doatcabearon. 


Demonſtration Or from the center F, having drawn the right lines FA 
FB, FC,FD, andFE, toall the angles of the Pentagon? 


the Pentagon ſhall be divided into five equal triangles , as * it appearcs, 


all the fides being equal, and all the baſes ; let there be made the reQan- 
gle CI, conteined under C D and FG: Foraſmuch b as the rectangle Cl 
1s the double of the triangle FCD, and by conſequents the double of 
cachof rhe four remaining triangles , equaltoF C D ; the rectangle Cl 
taken five times, ſhall be equal to ten ſuch triangles, that is to ſay y to two 
Pentagons of the Dodecahedron (five triangles being equal to one Penta- 
gons) therefore the ſextuple of rhe rectangle CI (tharis to ſay, ſix rectar- | 
les , ſuchas is C I,) taken five times, to wit, thirty times the rectangle 
CI ſhall be alſo equal tothe ſextuple of the two Pentagons (that is to ſay, 
to twelve Pentagons) to wit, tothe whole ſuperficies of che Dodeca- 
hedron : - Therefore, If from the center , &c. Which was to be de- | 
monſtrated, 


In like manner may be ſhewn , that if from the center of the circlecir- 


cumſcribing the triangle of the Icoſahedron ABC , be drawn a perper- {in 


dicular 


——— —_ 
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Jular DE on one {id2, to wit, on BC; thereQangle BG conteined un- 


| ler B Cand D Eraken thirty times, ſhall be equal ro che ſuperficics of the 
[coſahedron. 


For the retangle B G being the double of thetriangle D BC, thatis to. 


ay, equal to the ſaid triangle taken two times , the reangle BG taken 
thirty times ſhall be equal co the triangle D B C taken ſixty times, bur 
fixry ſuch triangles as D B C make twenty triangles of the Icoſahedron, 
ſeeing that three of them make one , as it appeares 1n the triangle A B C, 
wherethe ſides D A, DB, and DC, are equal , and the three baſes A B, 
BC, and C A, equal bypſuppoſition : Therefore B G taken thirty times, 
hallbecqual to the whole ſuperficies of the Icoſahedron. 


COOL LARNLE. 
whence it followes » that as the _— I is to dhe reflangle BG , ſo the whole 


| ſuperfictes of the Dodecahedron , to the ſuperfictes of the Itoſahedron, 
PROP. 5. THEOR. s. 

As the Superficies of the Dode- 
cahedron 1s to the Superficies of the 
Icoſabedron , ſs the fide of the cube i; 
to the ſide of the Icoſabedron mſcri- 
* 8 bed none and the ſame ſphere. 


Conſtrutzon JN the circle ABCD, *ecn- 
cloſing the Pentagon of the 

Dodecahedron ,. and the triangle of the 
| Icoſahedron, let B D be the fide of the 
Pentagon , and AD the fide of the triangle; and from the center E let 
there be drawn EF andE G, perpendicular to AD and BD, and ler 
FGbe prolonged to the circumference in the point C,, and let CD be 
'G&rawn, E C ſhall cut the arch B CD intwo equal parts, and C D ſhall 
'bethe fide of the Decagon , as Þ we have ſhewn, 
' Andlet BD be prolonged toH , in ſuch manner as that BH be equal to 
hefide of the cube inſcribed in the ſame ſphere, 

lay now that the ſuperficies of the Dodecahedron is to the ſupetfices 
of the Icoſahedron , as B H the ſide of the cube, is to A D the fide of the 
lcolahedron, 


Demonſtration F;Or E.C being the ſide of the Hexagon, and DC the fide 
of the Decagon , inſcribed in one rom. the {ame circle, E C 
adCD, taken as one only line, © ſhall be divided by extream and mean 
Mroportion , and E C the greateſt ſegment, and4 E G is the halt of the 
Whole compeunded of EC and C D, and E F is the halt of the greateſt 


gment E C (© the ſcmidiamerter being cut in two cqual parts by A D) and | 
£ Cbcing divided by extream and mean proportion , the halt E F ſhall | 


*the greateſt ſegment, as is manifeſt ; for the half of the greateſt ſeg- 


ent and rhe halt of the leſſer, makes the halt of the whole ; # their | 


"hole being to one another as their parts : Bur B H the fide of the cube, 
| divided by extream and mean proportion, 8 BD the fide of the 
K M m m 2 
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Dodecahedron ſhall be his greateſt ſegment ; therefore has the whats 
| _—_ BHtoB D his greateſt ſegment , ſo the whole E G ſhall be to EF " 


under B Hand E Fextreams, ſhall be equal | 
tothe reftangle under B D and E G means, 
and the reQangles under BHandE F ihe. 
ing to the retangle under ADand EF, a, 


ſo the reangle under B D and E G (ſhewn | 


BH the ſide of the cube, ſhall be ro A D the ſide of the Icoſahedron, {g 
| the Superficies of the Dodecahedron ſhall be to the Superficies of the Ico- 
{ahedron. VWhich was to be demonſtrated. | 


5 | PROP. 6. THEOR. 6. 


- of the greateſt ſeoment CD, 
are to the ſquares of the wbut 
CB, and the leaſt ſeoment 
DB, ſothe ſquare of tt ſu 

| of the cube G, 1s to the ſquare 

| | of the fide of the Traſabedron F , mſcribed in one and the ſant 
| {ſphere with the cube. 


Demonſtration FOr E beingthe ſide of the Pentagon , and F the fide of the 


b) 12. 13. | thegiven circle , Þ his ſquare ſhall be triplethe ſquare of the ſemidiame-, 
c) 4-13. |\ ter CB, and theſquares of C Band DB aretriple the ſquare of CD: 
| Therefore the ſquare of F is to the ſquare of C B, as the two ſquares? 

C Band D Bareto the ſquare of CD; and by permutation, the ſquare 

of F ſhallbe to the two ſquares of C B and D B, as the ſquareof CB 0, 
the ſquareof C D : But asthe ſquareot C B is to the ſquare of CD, ſo 
d) 2-14+ | theſquare of G rothe ſquareof E (ſeeing that as 4 C B the whole is to 5 
greateſt ſegment CD, fo G the whole, is to E his greateſt _—_— 


7) 16. 6. greateſt ſegment ; therefore | the retangle ' 


BHisto A D; andas BHihallbero AD, 


LY in equal to the reangle under BH and EF) | 

3 ſhall be tothe refangle under AD and | 
E F; therefore | the reangle under BD | 
andE G being to the reangle under AD | 
B C andEF, as the ſuperficies of the Dodeca- | 
hedton to that of the Icoſahedron , alſo 5 


If a right line CD, led: 
vided by extream andmean ml | 
portion at D , as the ſquare of | 
the whole CB , andthe ſquare | 


triangle inſcribed inthe circle propoſed : If G the fide of | | 
2)C.17-13-| the cube be divided by extream and mean proportion , 4 E ſhall behis | 
greateſt ſegment : Wherefore F being the fideof the triangle inſcribed in| 


here- 
OOO 


i 
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Therefore ©as the ſquare of C B ſhall be tothe ſquare of CD,ſo the ſquare | e) 22. 6. 


| 


| 


Gto the {quare of E;)therefore fas the ſquareof F is to the ſquares of C B 
and D B,ſo the ſquare of G to the ſquare of E; and alternately,as the ſquare 
of F ro the ſquare of G , ſo the {quaresof C Band DB are tothe ſquare of 
Ewhich is the fide of the Pentagon, 8 equal tothe ſquares of C Band CD, 


the fides of the Hexagon and of the Decagon which are in{cribed in one 
andthe ſame circle: Therefore the ſquare of G the fide of the cnbe, is 


' the ſquare of F che fide of the Icoſahedron , as the ſquares of C B and | 


CD are to the ſquares of C Band DB; Wherefore, Ita right line , &c, 
' Which was to be demonſtrated. 


PROP. 7. THEOR. 7. 
' Asthe ſideof the Cube is to the fide of the Troſabrdron, ſo 
th fold of the Dodecabedron is to the ſolid of the Iroſabedron 


ſcribed 1m one and the ſame ſpbere. 


| Demonſtration FOraſmuch as the Pentagon of the Dodecahcedron, and the 
triangle of the Icoſahedron inſcribed in one and the fame 
ſphere, are 2 inſcribed in one and the ſame circle or equal circles z and 


- |F charinthe ſphere che equal circles are equally diſtant from the center y tor 


 theperpendiculars drawn from the center of the ſphere, to the plain of 
circles , are equal , and fall in the centers of che ſame circles : Therefore 
the perpendiculars drawn from the center of the ner ro the center of 
thecircle conteining the Pentagon of the Dodecahedron , and the trianzle 
of the Icolahedron, are equal : Wherefore the pyramids having for baſes 
the Pentagons of the Dodecahedron , and the triangles of the Icoſahe- 
tron, are of the ſame height: Bur Þ che pyramids of the ſame height are 
| wone another as their baſes : Therefore as the Pentagon to the triangle , 
bthepyramid which hath for baſe the Pentagon , to the Dodecahedron, 
andthe center of the ſphere for its top; is to the pyramid, whereof the 
_ is the triangle of the Icoſahedron , and the center of the ſphere 
[the top. 

| Thereforcalſoas 12 Pentagons are to 20 triangles, ſo 12 Pyramids ha- 
"ng the baſes Pentagonal , are to 20 Pyramids having the baſes rriangu- 
a; Bur 12 Penragons are the ſuperficics of the Dodecahedron, and 20 
triangles are the tuperficies of rhe Icoſahedron : Therefore as the ſuper- 
licies of the Dodecahedron to the ſuperficies of the Icolahedron, fo 2 


Pyramids having the baſes pentagonal, to 20 Pyramids, having the ba- ! 
't5rriangular , and 13 Pyramids having the baſes Penragonal, arerhe So- 


of the Dodecahedron, and 20 pyramids having the bales triangular, 


\2ethe ſolid of the Icoſahedron, 
| Therefore as the ſuperficics of the Dodecahedron to the ſuperficies of 


the Icoſahedron , ſo the Solid of che Dodecahedron to rhe Solid of the 
oſahedron : Bur as the ſuperficies of jhe Dodecahedron to the ſuper- 
licies of the Icolahedron, fo is ſhewn che Gde of the cube to the fide of 


COROLLARKRIE, 
The Suljd of s Podecahedron ut to the Solidof an Tcoſahedron , as the ſupti ficrss 
0 


| 


eee 


| 
| 
| 
| 
| 


j 
[ 


| 


| 


$ 


Fi Icoſahedron , fo the Solid of the Dodecahedron to the Solid of che | 
F'colahedron, Which was to be demonſtrated. | 
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| fore the reſidue B D conteineth in power of the ſame parts 3. (For the line 


| 


| 1)! 3314-1 Jo 


| 


; SR « . - Rs 
of the one are to the ſuperficies of the other , being deſcribed 11: oze and the ſelf ſame 
(phere. 


Namely , as the {ide of the cube 1 to the ſide of the Icoſahedron , as was before wy. 


nifeſt , for they are reſolved into Pyramids of one and the ſelf ſame altitude, 


| 
PROP.8 THEOR.8. | 
| 


If the fude AB of an equlater 
triangle ABG , be ratimal, th 
ſaperficies AB G ſball beirratinul 
called Medial. | 


DemonſtratiosF{Oraſmuch as the line ABis 

in power ſeſquitertia tothe 
line AD, * of what parts the line ABcon- 
reineth in power 12 of the ſame parts, the 
line A D conteineth in power 9g: Where. 


B D (T 
A B contcineth in power the lines A D and BD Þ: Wherefore the lines 
ADand DB are rational and commenſurable to the rational line ABc; 
But foraſmuch as the power of the line A D is to the power of the line 
D B in proportion as 9 a ſquare number, is to 3 a number not ſquare: 
Therefore they are not in the proportion of ſquare numbers 4, and there- 
fore they are not conimenſurable in length ©. Wherefore that whichis 
conteined under thelines AD and DB, which are rational lines com- 
menſurable in power only , is Medial f: But that which is conteined under 
the lines ADandD B is double to the triangle ABD 8s, Wherefore that 
which is conteined under the lines A D and D B, is equal to the whole tri- | 
anzle ABG ( which is double to the triangle AB D h, » Whereforethe | 
the triangle A B G is Medial, If therefore the fide, 8&c. Which wasre- 
quired to be proved. 


” ” 


GOROLLARIE 


If an Offohedron and a Tetrahedron be inſcribed in a Sphere , whoſe Diameter 
is Rational , their Superfictes ſhall be Meatal, 

For thoſe Superficies conſiſting of equilater triangles, whoſe {ides are 
commenſurable to the diameter which is rational i; and therefore they 
arerational. Bur they are commenſurable in power onely to the perpend1- 


cular line , and therefore they contein a Medial triangle as was before ma- 
nifeſted, 


PROP. 9. THEOR. 9. 


If a Tetrabedron and an Oftobedron be ſcribed im one and | 
the ſelf ſame ſphere , the baſe of the Totrabedron ſhalb be ſe 
quitertia to the baſe of the Oftobedron , and the Superflictes of 


| Tetrahedron. | 


Demon | 
| ETC——_T 


the Octubedron ſhall be ſeſquialtera to the Superfiies of lt It 
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| Demonſtration FOraſmuch as the diameter of the ſphere is in power {cf- 
| quialtera to the fide of the Tetrahedron 2, and, the ſame 
 jameter is in power double tothe fide of the Otohedron Þ : Theretore of 
| what parts the diameter conteineth in power 6, of che ſame rhe fide of 
| the Tetrahedron conteineth in power 4 , and of the ſame the fide of the 
| Otohedron conteinerh 1n power 3. Wherefore the power of the fide of 
| the Tetrahedfon is roche power ot the (ide of che Oftohedron in the ſame 
proportion thar 4 isro 3, whichis ſeſquitertia. And like triangles (which 
zre the baſes of the Solids) deſcribed of thoſe fides , ſhall have the one to 
the other the ſame proportion that the ſquares made ct thoſe fides thall 
have. For both cherriangles are the one to che other , and allo the ſquares 
arethe one to the other in double proportion of chat in which the fides 
\axe<: Wherefore of what parts one baſe of the Tetrahedron was 4 , of 
the ſame are four baſes of che Tetrahedron 26. Likewiſe of what parrs of 
the ſame one baſe of che Otohedron was 3, cf the ſame are cighr bales 
of the Otohedron 24. Wherctore the baſes of the Otohedron, are to the 
baſes ofthe Tetrahedron, in that proportion thar 24 is ro 1G, which is lel- 
quialrera, If cherefore a Tetrahedron and an Octohedron be inſcribed in 
'one and the ſelf ſame ſphere, the baſe of the Tetrahedron ſhall be fet- 
(quirertia to the baſe of the Octohedron, and the ſuperficies of the Octo- 


a) 12-17. 


|hedron (hall be {e{quialtera ro the {uperticies of the Tetratiedron : | 
Which was required to be proved. 


PROP. 10. THEOR, 10, | 
\ ATetrabedron AD C, ito an Octobedron AEK BG, 1n- 
kribed in one and the ſelf ſame ſphere ADBC , inproportion 
us the reftangle Parallelogram conteined under the line NI. , 
wWrcb contemeth i power Z parts of the fide of the Tetrabedron 
AC, and under the line ML , which 1s ſubſeſquottava to the | 
jane fide of the Tetrabedron , 1s to the ſquare of the diameter of 
tle ſphere A B. 


Pemonſtration 1. FOraſmuch as the line drawn from rhe angle A, bythe 
| center H, perpendicular upon the baſe of the Tetrahe:- 
(ron, falleth upon the center Lof the circle which conteineth that baſe, 
nd maketh the right line H T the ſixth part ofthe diameter AB a there- 
bite the line H A (which is drawn trom the center to the circumference) 
triple ro the line HT, and therefore the whole line AT is to the linc 
AHas4is to 3, Let the Tetrahedron A D Cbe cut by a plain G HK >» 


pſing by the center H , and being _ to the baſe D TC 5, Now {b)C. 15.1; 


hen therriangle AD C of the Tetrahedron ſhall be curby the right line 


G, which 15s parallel tothe line D C<: Wherefore as the line A T is c) 16. 17, 
theline AH, ſoisthelinc AC to the line A G 4: Wherefore the line d) 2.6. 


ACisto theline AG ſeſquitertia, that is , as 4to 3, And foratmiuch as 
the angles ADC, AKG, and the reſt which are-cut by the plain K H G, 


ne like the one ro the other ©: The pyramids ADand AK 6G ſhall be |) 5, 5, 


eas, 


like | 
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(8) $. 12» 
h) 2. 8 


115+ def. 1. 


k) 2. 6. 


I) t. r- 
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like the one tothe other f :: Wherefore chey are in triple proportion of tha; 
in which the ſides ot ACand AGare 8. But the proportion of the ſides 
ACto AGis as the proportion of 4 to 3. Now then if | you find out four 
of the leaſt num ers in continual proporcion , and in that proportion that 
4 isto 3 , which ſhall be 64, 48, 35,and 27zir is manifeſt i that the extreams 
640 27 arc intriple proporcion of that in wiica the proportion given gt 
z3is: Orthe quantity of che proportion of 4:o 3, wiich is t and}) be. 


ing twice mulciplyed intoir (elf, chere (hull be produced the proportion 


L 


of 64to 27 : Waerefore the Py ramis or Tetrahedron A D C is to the Py. 
ramis AK Gas 64is to 27, which is triple tothe proporeion of 4o z, And 
foraſmuch as the line A C isto the line AG in length ſeſquitertia of what 
parts theline AC conteineth in power 64, of the ſame parts doth theline 
AG conteinin power 36. For k the proportion of the powers ot ſquares, 
is dupſeto the proportion of the ſides which are as 64 to 48. 
Demouſtration 2. A[Ow then upon the lineR$ , which letbe equal to the 
line AG, lerthere be deſcribed an cquilateraltrianzle 


Q-RS l,and fromthe angle Qdrawn tothe baſe R$ , a perpendicular line 


m) C,6.10.\ Q T,andextend che line RS to the point X. And as 27 is ea 64, (v letthe 


lineR$ betothelineRX, and divide the line R V into two equal partsin 
the point X, and draw che line Q V. And foraſmuch as the line R $ is equal 

| rothe line A G, of whar pares the line A C conteineth in power 64, ofthe 

ſame parts the line 
R $ conteineth 1n 
power 36, forit is 
proved that che line 
A G conteineth it 


parts: nd of what 
parts the line R$ 


power 36 of thoſe 


n) C.12.13- 


conteineth in powet | 
36 , of the ſame) 
parts the line QT 
conteineth in power | 


27 n, Wherefore of what parts the line A C conteineth in-power | 
64 , of the ſame parts the line 9 T conteineth in power 37. Where- 
fore the right line Q T ſhall be equal to the right line LN by ſuppol- 
tion, Again, foraſmuch as theline R $ is pur equalto the line AG, = 


— 


— 


= 
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a: | Wd of whar parts the line RS conteineth in length 27, of che fame ic 
G lgarts is che line R X pur to contein in length 64, and of what parts 
ur he line R X couteineth in length 64, of the ſame theline A C (which 15 
a | Wig lcngeh ſeſquirerria co the line A G or RS) conteineth 36; Wheretore 
ns [he line R V (which is the half of the lineR X) conteineth in length of the 
to ame parts 32 » of -which the line A C conteined in length 36. herefore 
vo. | We lincRV is co the line A C ſubſeſquioRava, and therefore the line 
on | xV is equal to the line LM, which is alſo ſubſeſquio&ava to the ſame 
lineAC. And foraſmuch as the line N L is equal to che line Q T, and the | 
line L M to the line R V (as before hath been proved) the re@angle Paralle- 
gran conteined under the lines QTand K V , ſhall be equal to the rect- 
angle conteined under the line N L , whichis in power; to the fide A C, 
and under the line LM, which is in length ſubſeſquioQava to the fame 
fide AC. But that which is conteined under the lines Q T and RV is 
double to the triangle QV R 0, and to the ſame triangle QV R isthetri- |0) 47: 2; 
angle Q X R double Þ . Wherefore the whole triangle 2XR is _ to [P) 1, 6+ 
that which is conteined under the lines QTand R V , and therefore is 
equal tothe Parallelogram MN. And foraſmuch as the line R X by ſup- 
poſition conteinerh in length 64 of choſe parts of which the line R S con- 
reineth 37, and che triangles QR X and QRS are 1in the proportion of {[q) r, 6, 
their baſes; that is as 64 to 27: Buras 64 isro27, ſoisthe Pyramis or 
Tetrahedron A D C to the Pyramis A KG: Wherefore asthe Parallelo- 
gram NM or the triangle QRX is to the triangle QRS , lo is the 
/- [JJ Fyramis AD Cro the Pyramis AKG: And foraſmuch as the ſemidia- 
id | meter AH is the altitude of the Pyramis AKG, and alſo of the two c- 
at | qual and like pyramids of the Otohedron which have their common baſe 
ne [WF che ſquare of che Oftohedron » : Therefore as the baſe of the Pyramis |r) C.r4: : 3. 
s, | AK G (which is the triangle 2 RS) is rorwo ſquares of the Octohedron, 
har is, to the ſquare of the diameter A B, which is equal to thoſe ſquares\; | ) 47+ is 
ve | fois che Pyramis AKG to the Octohedron AEB*., And foraſmuch as t) 6. 14% 
le the Parallelogzram MN is to'the baſe QR $, as the Pyramis ADC is tothe 
ic | PyramisAKG, andthe baſe Q RS 15to the ſ{quareof thelineBE, as 
1c tbe Pyramis A K G is tothe Oftohedron A EB: Therefore by proportion 
In [ equality , taking away the meanes Y, as the Parallelozram N M is to V) 22. 55 
al the ſquare of the line BE , fo is the Pyramis ADC to the Octohedron 
ie | AE BY inſcribed in one and the ſame ſphere. But the parallelogram NM 
Ine | [15 conteined under the line N L , which by ſuppoſition is-in power 32 to 
in| LM, which is alſo by ſuppoſition in length ſubſeſquiotava tothe ſame 
[MY [line AC: Wherefore, &c. Which was required tobe proved. 
nc 
ry PROP. 11. THEOR. 2:1. 
le; . 
A | If a Cube be conteined mn a ſpbere , the ſquare of the dia- 
el ter doubled , is equal Fi all the Super fictes of the Cube taken 
x] tether. And a perpendicular line drawn from the center of the 
| pbere to any baſe of the Cube, is equal to balf the fide of the Cube. 
re- if | Demonſtration FOraſmuch 2 as the diameter of the ſphere is in power tti- [a) 15: t;- 
ſi ple ro the (ide of the Cube: Thetefore the ſquare of the dia- 
nd F | meter doubled is ſextupletothe baſe of the ſame Cube, Bur the ſextuple of 
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the power of one of the ſides conteineth the whole Superticics of the Cube 
fot tte Cube is compoled of fix ſquare Superficies,Þ whole ſides therefore 
are equal: Wherefore the ſquare of che diameter doubled is equal to the 
whole Superficies of the cube. And foraſmuch as the diameter of the Cube, 
and the line which fallerth perpendicularly upon the oppolite baſes of the 
Cube do cut the one the other into two equal parts, in the center of the 
Sphere which conteinerh the Cube © , and the whole rightline which cov. | 
plerh thecenters of the oppoſite baſes, is equal to the {ide of the Cube , for 
1t coupleth the equal and parallel ſemidiameters of the baſes: Thereforethe 
halt chereot ſhall be equal co rhe half of che {ide of the Cube «© : If there. | 
fore a Cube, &c. Which was required to be proved. 


COROLLARIE. 


If two thirds of the power of the diameter of the ſphere be multiplyed into the 
perperdicular line equal to half the fide of the Cube, there ſhall le produced a Silid 
equal to the Sclid of the Cube, 

For it is before manifeſt rhat two third parts of the power of the dia- 
meter of the ſphere are equal ro two baſes of the Cube : If therefore 
unto each of thoſe two thiads be applyed half the alricnde of the Cube, 
they ſhall make each of thoſe Solids equal ro halt of the Cube *, forthey 
havecqual baſes: Wherefore two of thoſe Solids are equal to the whole 


Cube. 


PROP. 12. THEOR. 12. 
One and the ſelf ſame circle conteineth both the ſquareof a 
Cube ABG, and the triangle of an Octobedron deſcried mon 
and the ſelf ſame Sphere. 


A 


apu—__— the diameter of the Spherebe ABor DH, and letthe 
lines drawnfrom the Centers (that is, the ſemidiameters of 
the circles which contein the baſes of thoſe Solids) be CA and ID. Then] 
ſay that the lines C A and I D are equal. 


| 
Demonſtration FOraſmuch as AB the diameter of the Sphere which cot- 
teineth the Cube, is in power triple toBG the {ide of the! 


a) 15- x3- | Cube 2, unto which fide AG the diameter of the baſe of the Cube isin} 


power | 


wb 


—_—— — —_ 
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0K 
"power doubic >, conteineth the bale ©, Therefore AB the diameter of 
theſphere 15 11 power {c{.jutalcertocheline AG : namely, of what parts 
teline A B conceinech 10 power 12 of the ſameline AG , ſhallconcein 
inpower 8. And rherctore the right line A C which is drawn from the 
center of che Circle co che circumference , conteinerh in power of the ſame 
ts2. Wicrefore che diameter of the Sphere is in power ſextuple to the 
Ine which is drawn from the center to the circumference of the circle 
which conteinerti che ſquareot the Cube. Bur the diameter of the ſame 
ſphere which contcinern rhe Octohedron is one and rhe ſame with the di- 
zmerer of t/;e Cuve , namely, DH is equalto AB, and the ſame dia- 
neter is allo che diameter of the ſquare , which is made of the ſides of the 
0ohedron : Wheretore rhe ſaid diameter is in power double to the (ide 
«& the ſame Octohedron 4, But the (ide DF is in power triple ro the line 
dawn from the center to the circumference of the circle which conteinerh 
the triangle of rhe Octohedron (namely, rothe linel D ) <, Wherefore 
te ſam? diamerer ABorD H, which was in power ſextuple to che line 
tawnfrom the center to che circumterence of the circle which contein- 
«che ſquare of the Cube, 1s allo lextuple to the line Il D, drawn from 
the center ro the circumference of the circle which conteineth the triangle 
i the Otohedron, Wicretore rhe lines drawn from the centers of the Cir- 
es tothe circumicrences which contein the baſes of the Cube and of the 
(0tohedron are equal , and therefore the Circles are equal f, Wherefore 
meand the (elf ſame Circle, &c, Which was required to be proved. 


| COROLLARIE. N 


| Hereby it ts maviſeſt , that Perpendiculars coupling together 1n & Spere, the 
(uters of the Circles which contern the oppoſite baſes of the Cube and of the Ofto- 
eroj , are equal, 

For the Circles are equal, and the lines which paſſing by the center of 
teSphere , do couple rogether the centersof the baſes, are alſo equal, 
Wherefore the Perpendicular which couplerh together the oppoſite baſes 
#the Oftobedron, is equal to the fide of the Cube, for either of them 
'sthe altitude creCted, 


PROP.132 IHEOL nt. 


| An Oftohedron ABCD , ito the triple of a Tetrahedron 
EFGH , conteined in one and the ſame Sphere, m that propor- 
ln as therr fades are. 

(nfruBiorÞ 7 Pon the baſe F G Here a Priſme, which is done by ere&- 

| ing from the angles of the baſe perpendicular lines , equal 
bthe altitude of che Tetrahedron, which Priſme ſhall be triple to the Te- 


ahedron EFG Ha. Then I ſay that the Octohedron is to the Priſme 
Wich is triple to the Tetrahedron, as the fide BC is to the fide F G, 


*ftratiosF;Or , foraſmuch as the ſides of the oppoſite baſes of the 

Octohedron are right lines touching one anothet, and are 
aallels to other right lines which touch one another, for the ſides of the 
res which arc compoſed of the ſides of the Otohedron , are oppoſite : 


b) 47.1. 
C) 9. 4+ 


{) 14- 13. 


C)12. 13. 


f) 1. def. 3. 


2) [ C71 2, 
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f ) 10. 14» | 


Wherefore the oppoſite plain triangles, namely, ABC and K 1D, ſhgj 
be parallels, and ſothe reſt b, Let the diameter of the Oftohedron þ, 
the line A D. Now then che whole Octohedron is cur into four equal ang 
like Pyramids, fer upon the baſes of rhe Octohedron, and having the 
lame alticude with it , and being about the diamerer AD, namely the 
Pyramis fec uponthebate BID, and having his rop the point A, anda]. 
ſo che Pyramis ſer upon the baſe B CD , having his cop the ſame point A, 
Likewiſe the Pyramis ſer upon the baſe I K D,, and having his top the 
{ame point A: and moreover the Pyrimis let upon the baſe CK D, ang 


. | having his top the former point A , which Pyramids ſhall be equal « (fg 


they cach conliſt of wwo baſes of the Octohedron, and of two triangles 
conteined under the diamerer AD, and two fides of the Octohedron,) 
Wherefore che Priſme which is ſer upon the baſe of che Oftohedron, and 
having the ſame alticude with ir , namely, the alticude of the parallel ba. 
ſes, asit is manifeſt by the tormer , is equalrto three of thoſe Pyramids 
of re Octohedron 4, Wherefore thar priſme ſhall have to the other 
Prifme under the ſame altitude compoled of rhe four Pyramids of the 
whole Oohedron , the proportion of the triangular baſes ©: And foraf. 
much as 4 Pyramids are unto 3 Pyramids in fefquirerria proportion tothe 
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baſe of che Priſme which conteineth three Pyramids cf the ſame ORo- 
bedron and are ſet upon the baſe of the Otohedron ; and under thealti- 
rude thereof , that is in ſubſeſquitertia proportionto the baſe of the Octo- 
hedron. Bur the baſe of the ſame Octohedron is in ſe ſquitertia proportion 


rothe baſe of thepyramisf: Wherefore the triangular baſes , namely, of 


the Priſme which conteinerh four pyramids of the Octohedron , and is 
under the altitude thereof , are equal to the triangular baſes of the Prime, 
which conteineth three Pyramids under the altitude of the Pyramis 


EF GH. But the Priſme of the Ot6hedron is equal to the Oftohedron, 


| and the Priſmeof the Pyramis E F G H is proved triple to the ſame Pyra- 


| 
o5)C.25.17. 
;Y 31-11» 
1) C.13-14+ 


k) 18. 13+ 
1) 18. 13» 


misE F GH. Now then the Priſmes ſer upon equal baſes , are the oneto 
the other as their alticudes are 8 : namely, as are the Parallelepipedons 
their doubles h. Bur the altitude of the Otohedron is equalto the fide of 
the Cube conteined in the ſame ſphere i , and the {ide of the Cube 15 18 
power to the altitude of the Tetrahedron in that proportion that 121500 
16 k, And the fideof the Octohedron is to the (ide of the Pyramis in chat 
proportion that 1$is to 24 1 , which proportion is one and the ſame wit 


che proportion of 12 to 16, Wherefore that Priſme which is our Pp 
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Ckedromis :'othe Priſme which is triple to rhe Tetrahedron in that pro- 
portion tat the altitudes, or tiiat the fides are, Wherefore an Octohe- 
{ron is to the triple of a Tetrahedron, &c. Which was required to be 


demonſtrated. 
COROLLA ATSIL 


The ſides of a Tetrahedron and of an Oftohedron are proportzonal with their 


altitudes. 

For the ſides and altitudes were in power ſeſquitertia, Moreover the 
diameter of the Sphere is tothe fide of the Tetrahedron as the fide of the 
Ofohedron is to the fide of the Cube , namely, the powers of each is in 
ſeſquialcer proportion =, 


PROP. 14 THEOR. 14. 
If arational line AG or DF , contemmg mn power two hints 
AB ard BG, make the whole and the preater ſegment , and 
a24n conteining im power two tines E F and ED , make the 


obole and the leſſer ſegment , the greater ſegment AB ſball 
be the fide of the Icoſabedron AB GC , and the leſſer ſegment 
ED ſballbe the fide of the Dodecabedron D E F H , conteined 
n one and the ſame Spbere. 


| CG 
Conftrufton QU ppoſe that A G be the diameter of the ſphere which con- 
ceineth the Icoſahedron ABGC;and letBG ſubtend the ſides 
of the Pentagon deſcribed of the ſides of cheIcofahedron?, Moreaver,upon 
'theſame diameter A G, or DF equal unto it, ler there be deſcribed a Do- 
| decahedron b, whoſe oppoſite fides E D and F H,lerbe cut into two equal 
parts in the points I and K, and drawa line from I to K. And let the line EF 
couple rwo of the oppoſite angles of the baſes which are joyned together; 
Then I ſay that A B the fide of the Icoſahedron, is the greater ſegment 
' . . . . - 
which the diameter A G conteineth in power together with the whoſ: line; 
andthe line E D is the lefſer ſegment which the ſame diameter AG or D F 
conteinerh in power togerher with the whole. 


| Demanflration FOr ſeeing thatthe oppoſite fides ABandG C of the Jco- 
| {ahedron being coupled by the diameters AG and BC, 
= equal and parallels, < the right lines B G and AC which couple 

them 


Cr, 


tm) 1$; 13- 


4) 16; 13: 


b) 17. I 3, 
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d)33- I. | them rogether are equal and prrallel d : Moreover, the angles BACan 
[c)8. 1, A BG being ſubrended of equal diameters, thall © be equal, and f they 
f) 29.1- | ſhall be rightangles. Wheretore the rizhr line A G conteineth in power 


0) 47+ Is theewolines ABandB G8. And foraſmuch as the line B-G ſubtendeth 


h) 8-13. | greater ſegment of the ri2ht line BG ſhall be che right line AB hb, which 
| line AB together with che whole line BG, the line AG conteineth in 
power, And foraſmuch as thelige 1K coupling the oppoſite and parallel 


Fer 
ſides E D and FH of the Dodecahedron, maketh at thoſe points right Y 
1) C. angles i, che right lineE F which coupleth together equal and parallel 
k) 33-1- | lines Eland F K, ſhall be equal to the ſame lineIK k, Wherefore the 
1) 29- 1. | angle DEF ſhallbe a right angle |: Wheretore the diameter D Fcon- ( 
teineth in power the two lines E Dand EF, Burthe lefler ſegment of ſh 
m)C.17-13 | thelineI Kis ED the fide of the Dodecahedron m, Vherefore the ſame 
line E D isalfo thelefler ſegment of the lineE F (which is equal to the 
lineIK:) Wherefore the diameter D F conteining in power the two lines | 
n) 47-1» | ED and | F n,conteineth in power ED the fide of the Dodecahedron the 
leſſer {- ment , tozether with the whole : If therefore, &c, Which 
was required to be demonſtrated. 


PROP. 15 THEOR. 15. 


If the power of the fide A B of an Oitobedron ABG, | 
expreſſed by rwo right lines C and H joyned together by an ex-\ 
tream and mean proportion , the fide DE of the Ieoſabedrm 
DEF , contemed in the ſame Sphere , ſball be duple to the| Y 
leſſer ſcoment H. | 


Demonſtration F{Oraſmuch as 2 it was manifeſt that E D the fide of the Ico- 

ſahedron is the greater ſegment of the line EF, andrthat 
the diameter DF conteineth in power the twolines E D and EF , name- 
ly, the whole and the greater ſegment; but by ſuppoſition , the ſide AB 
centeineth in power the twolines C and H joyned together in the ſame 
proportion. Wherefore rhe lincE F is to thelincE D, as the line C 15to 
b) 2. 14. rothe line H b. And akernately, <the line E F is tothe line C , as the line 
c) 16-5, | ED istothelineH, and fora{much as the line D F conteineth in power 


the two lines EDandEF, and theline AB conteinerh in power = 6 
in / 
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lines Cand H. Therefore the ſquares of the lines EF and ED are tothe, 
| quare of the line D F, as the ſquates of the lines C and H to the ſquare 
| ; 


F the line AB. And alternately , the ſquares of the lines EF and ED 
are to the ſquares of the lines C and H as the ſquare of thelineD Fis to 


AB the fide of the Oohedron inſcribed ( by ſuppoſition ) in the ſame 
here. Wherefore the ſquares of the lines E F and E D are double to 
the ſquares of the lines C and H. And thercfore one ſquare of the line 
ED is double co one ſquare of the line H <, VVheretore E D the fide of the 
[olahedron, is in power dupla tothe line H\, which is the lefler ſegment. 
ſhercfore, &c. Which was required to be demonſtrated, 


PROP. 16, THEOR. 16. 
| 


CL —_—  —  _——__ 


" HOES Þ If -the fide AB of a Dodecahe- 
£ aron , and theright line of which the 
, ſaid fide 1s the leſſer ſeement A Ge 

ſo ſet , that they make a r1ght angle 

(as in the point A) toe right line D 

: which conteineth im porter balf the 
Oo line B G , ſubtending the angle , ts 
to frde of an Oftobedron contemed in the ſame Sphere. 


'Drmonſtr ations FOraſmuch as the line AG maketh the greater ſegment 

G C the ſide of the Cube conteined in the ſame ſphere 2, 
nd the ſquares of the whole line AG, andof the lefſer ſegment AB, 
Jwvraf to the ſquare of the greater ſegment G C b : Moreover, the dia- 


yl 
| 
| 
| 


ter of the Sphere is in power triple to the ſame line G C; the ſide of the 
Cube... Wherefore the line B G is equal to the diameter , for it contein- 
in power the twolines ABand A G4; and thetefote it conteineth in 
wer the triple of the line G C. Bur the fide of the Oftohedron con- 


'Wmeinthe ſame Sphere, is in power triple to halt the diameter of the 
'Phere ©, And by ſuppoſition, the line D conteineth in power the halt of 
che ' 


(on... © "ER 


the ſquare of the line AB. Bur D Frthe diameter is 4 in power double to ' 


— — CO _—C—— - > — 


— _ —_ 
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the line BG. Wherefore the line D (conteining in power thehalf of the 


| ſamediamerer) is the fide of an Octohedron, If therctore , &c, Which 


was required to be proved, 


CAGRkOLLARTE, 


Unto what right line the ſide of the Oflohedron ts 1n power ſeſquialter , mito the 
Sameline the fide of the Dodecahedron sn:ſcribed in the ſame Sphere , # the oreater 
ſegment. 

For the {ide of the Dodecahedron is the greater ſegment of the ſegment 
C G, untowhichD the fide of the Otohedron is in power ſeſquiakera, 
thatis, is half of the power of che lineE G, which was triple to the line 
CG. 

PROD. 17. THEOR. 17. 


If the fide AB of a Tetrabedron ABC , contem in poger 
two right lines A GandGB , juyned together by anextreamant 
mean proportion , the fide E D of a TcoſabedrouE DF , dtſer:- 


bed in the ſame Sphere , is m power ſeſqwalter to the leſſr || 


11ht line GB. 


F 


Demorſtration FOraſmuch as 2 the fide E Dis the greater ſegment of the 

line E F , which ſubtendeth the angle of the Pentagon. 
Butas the wholeline EF isto the greater ſegment ED, ſo is the ſame 
greater ſegment to the leſſer Þ , and by ſuppoſition AG was the whole 
line, and G B the greater ſegment: Wherefore as E F is toE D fois 
AG to GB<, And alternately , the lincE F is to theline A G, asthe 
lineE D isto the line G B, And foraſmuch as (by ſuppoſition)theline AB 
conteineth in power the two lines AG and GB, therefore 4 the angle 
AGBis aright angle : Bur the angle DEF is a right angle «©, Where- 
fore the triangles AGB and FED arc equiangled f: Wherefore their 
ſides are proportional , nam«ly, as the line E D is to the line GB, fois 
thelineF D to the line A B 8. But by what hath been demonſtrated, FD 
is the diameter of the Sphere which conteineth the Icoſahedron , which 
diameter is in power ſeſquialter to A B the fide of the Tetrahedron 1n- 
ſcribed inthe ſame Sphere hd, Wherefore the line E D the fide of the 1co- 
ſahedron, is in power ſeſquialter to G B the greater ſegment , or leſſer 
line, If therefore, &c, Which was tequired to be done, 


PROP. 
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PROP. i8, THEOR. 18, 


The Superficies of a Cue ABCD, 8t0 the Super ficies of 


mORobedron F GH K , mſcribed inone and the ſame Sphere, 
in that proportion that the Solads are. | 


FE 
es \ 

'* . - 1 

fo gf 


* . 
» 
. 
* 
. 


", © 


CN 


(oftra#7oz THe four diameters of the Cube are A C, BC,D C, and EC, 
produced on each (ide, and che three diameters of the Oto- 
hedron are F 4H, G K, and O N. Draw irom the center of the Cube to the 
uſe ABED, a perpendicular line CR, and from the center of the 
(tohedron drav co che baſe GN H, a perpendicular line I L. 


| Demo-(lr at; 012 A Nd foraſmuch as the three diameters of the Cube do 


paſſe by the cenrer QC. Therefore © there ſhallbe made of 


the Cube fix Pyramids, as tie Pyramis ABDEC, equal tothe whole 
Cube; tor chere are inthe Cube (ix baſes, upon wich fall cqual perpen- 
(iculars trom the center, tor the baſes are conteined inequa! circles of the 
here, Bur 1n the Oohedron the three diameters .do make upon the 
'tabates eizhe Pyramids, having their tops in che center b, Now the ba- 
|{ksof the Cube and of the Oconedron are comeined in equal circles of 
[the Sphere c, Wherefore tiey thall be equaily diſtant irom the center, 
nd:he perpendicular lines CR and 1 L thall be equal. Wherefore the 
fyramids of the Cube ſhall be under one and the ſame altitude with-the 
Pyramids of the Octohedron , namely, under che perpendicular line, 
tawn from the center to the baſes. Wherefore fix Pyramids of the 
[Cube are to eight Pyramids of the Octohedron , being under one and the 
ame alticude, in that proportion that their baſes ate 4; that 1s, one Py- 
amis ſer upon {ix baſes of the cube, and having to his altitude the per- 
Fendicular line , which Pyramis is equal tothe fix Pyramids, © is ro one 
'®ramis fer upon the eight baſes cf the Otohedron, being equal to the. 
'Vtohedron , and alſo under one and the ſame altitude, in ttiat propor- 
[ton that ſix baſes of the Cube , which contein the whole Superticies of 
eCube are to eight baſes of the Otohedron , which contein che whole 
Wperficies of the Oohedron, For the Solids of tlioſe Pyramids are in 
'Moportion to one another as their baſes are f. Wherefore, &c, Vhich 
4s required to be proved. 
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a) 14+ 13+ 
b) IF» I3, 


ic) 9» 6, 


d) C.31-11- 
ec) 2 Ce7-12, 


f)C.,31- 1. 
9) 2 Cor. of 
14+ I3- 

h) 15+ 5+ 
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PROP.1s. THEORK 18. 


If a Cule F GHIM , and an Oftobedron AECD3, 
be conteined in one and the ſame Sphere AB CD , they ſhall 


| 


be in proportion to one another as the fide MG of the Cube, is 
the ſemiaiameter AE of the Sphere. 


6 


J 


Demonſtration FOralmuch as the diameter A C is in power double to B 
the fide of the Ocohedron a, and is in power triple to 

M G the fide of the Cube Þ, therefore the {quare B K D L ſhall be (e(- 
quialter to F M the ſquare of the Cube. From the line A E cut off a third 
part AN, and from the line MG cut off likewiſe a rhird part GO «, 
Now then theline E N ſhall be two third parts of the line A E, andſoal- 
ſo ſball the line M O be of the line M G. Wherefore the Paralielepipedon 
{et upon the ſame baſe BKD L, and having his alticude the line EA, is 
triple to tbe Parallelepipedon ſer upon the ſame baſe, and having his al- 
titude the line A N«4, Bur it is alſo triple to the Pyramis A BK D L, which 
is ſet upon the ſame baſe, and is under the ſame altitude ©, Wherefore 
the Pyramis ABKD L is equal tothe Parallelepipedon which isſer upon 
the baſe BK DL, and hath to his alticude the line A N. But unto that 
Parallelepipedon is double the Parallelepidedon which is ſer upon the 
ſame baſe BKD Lz and hath to his alticude a line double to the line AN; 
and unto the Pyramis is double the Otohedron ABK LDC #8. Where 
fore the Otohedron ABKDLC is equal to the Parallelepipedon ſet 
upon the ſame baſe BK L D,and having his altitude the line EN Þ. Bur the 
Parallelepipedon ſer upon the baſe BK D L, which is ſcſquialter to the 
baſe FM, and having to his altitude the line M O , which is two third 
ts of the fide of the Cube MG, is equal to the Cube F G i, (Forit was 
fore proved thar the baſe BK D L is ſeſquialter to the baſe F M. ) Now 
then theſe two Parallclepipedons, namely, the Parallelepipedon which is 
{et upon the baſe BK DL (which is ſeſquialter to the baſe of the Cube) 
and hath to his altitude the line M O (which is rwo third parts of M G the 
fide of the Cube) which Parallelepipedon is proved equal to the Cube 


and the Parallelepipedon ſet upon the ſame baſe BK DL, and having - 
alti? 


—_ 
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alicude the line EN, whigh Parallc!epipedon is proved equal to the 
'0ohedron) rheie two paral clepipedens (1 ſay) are to one anotiier as tlie 
aicude M O is to che alticude EN *, Wherefore alfoas the altirude M O 
'scothe akirude E N  foisthe CubeF G HIM to the Oftohedron AB 
DLC |. Buras theline MO is to the lineEN, fo is the whole line 
'MG ro the whole line E Am, Wherefore as M G the fide of the Cube is 


wEA the lemidiameccr , fois the Cube FG HIM &o the ORotiedron | 


ABK DLC imicribed in one and the ſame Sphere. It therefore; &c. 
Which was requircd to be demonſtrated. 


| COROLLARIE. 


| Diflinly to notifie the powers of the ſides of the fiue Solids by the power of the 
Digneter of the Sphere. 
| The fidesof the Tetrahedronand of the Cube do cut the power of the 
Diameter of the Sphere intotwo {quares, which are in proportion dou- 
ble toone another. The Oohedron curteth the power of the Diameter 
inotwo equal ſquares. The Icolahedron into two ſquares > whoſe pro- 
portion is double to the propertion of a line divided þy an extream and 
\mean propartion , whoſe leiſer ſegment is the fide of the Icolahedron. 
And che Dodecahedron intozwo ſquares , whoſe proportion is quadruple 
toche proportion of a line divided by an .cxtream and mean proportion , 
whoſe lefler ſegment is the fide of the Dodecahedron. For AD the Dia- 
meerolt the Sphere conceineth in power A Brhe fide of rhe Tetrahedron, 
| and B D the fide of 
the Cube , which 
BD is in power 
half of the fide AB. 
The Diameter alſo 
of the Sphere con- 
tcineth alſoin pow- 
er AC and CD, 
rwo cqual ſides of 
the Odtohedron. 
But the Diameter 
conteinethin power 
the whole line AE , and the greater ſegment thereof E D, which is the 
ide-of the Lcolahedron =, VVherefore their powers being in dupla pro- 
[portion of that in which the fides are &, havetheir proportion dupla to 
[the proportion of an extream and mean proportion, Again the Diameter 
[conteinerh in power the whole line A F, and his lefler ſegment F D, which 
'bthe fide of the Dodecahedron P, Wherefore the whole having to the 
kfler a double proportion of that which the extream hath tothe mean , 
tamely, of the whole to the greater T_—_ 1, ittollowes thar the pro- 

porcton of the power is double to the doubled proportion of the ſides t ; 
thatis, is quadruple to the proportion of the extream and of the mean 5. 

| Bythis meanes therefote the Diamierer of a Sphere being given , there 

ſhall be given the ſide of every one of the bodies inſcribed. And foraſ. 

Much as three of thoſe bodies have their fides commenſurable in power 

only, and not in length unto the Diameter given (for their powers are in 


| 
| 
| 
| 


the proportion of a {quare number toa number not ſquare. Wherefore | 


Fey have nor the proportion of a ſquare number to a ſquare number t; 
| O oo 2 


i 


0)1C.20.6, 


Pp) 15+ 14- 


q) 10,de.5; 
r)1 C.20.6, 
$) def. 6. 
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Wherefore alſo their ſides are incommenfurable in length Y : Therefore | Ml * 
it is ſufficient ro compare the powers and nor the lengths of thoſe fides ty | Ml | 
one another ; which powers are conteinedin the power of the Diameter, | 
namely , from the power of the Diameter let there be taken away the | 
power of the Cube , and there ſhall remain the power of the Tetrahe. | 
dron, and taking away the power of the Tetrahedron , there remaineth 
the power of the Cube; and taking away from the power of the Diamte. | 


| 
| ter half che power thercof , there ſhall be letr che power of the {ide of the | 
ORohedron. Bur foraſmuct as the fides of the Dodedecahedron and | 
| the Icoſahedron are proved to be irrational , for the fide of the Icoſahe. | 
| w) 16. 13- | dron is a leſſer line w, and the fide of the Dodecahedron is a Reſidual 
| x) 17. 13- | line *; therefore thoſe ſides are unto the Diameter which is a Rational 
| line , incommenſurable both in length and power, V hercfore their com- 
pariſon cannot. be defined or deſcribed by any proportion expreſſed by | M 
\|y)8.10. | numbers y, neither can they be compared to one another ; for irrational | M 
* [2)103,105- | lines of divers kinds are incommenſurable to one another ; for it they | | 
| 
| 


I O——— 


Io, ſhould be commenſurable , they ſhould be of one and the ſamekind 2, 
which is impoſſible. Wherefore we ſeeking to compare them to the poy- 
| erof thediametet , though they could not be more aptly expreſſed then | 

by ſuch proportions, which cut that rational _ of the Diameter ac- || - 
cording to their ſides, dividing the power of the Diameter by lines in | 
that proportion, as the greater to the leſſer ſegment , to put theleſler ſeg. 
ment to be the ſide of the Icoſahedron, and dividing the ſaid power of 
the Diameter by lines in proportion as the whole to the leſfler ſegment, |; 
to expreſſe the {ide of the Dodecahedron by the leſſer ſegment, which |} 
may well be done between Magnitudes incommenſurable. 
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Tre ARGUMENT. 


== His Fifteenth and laſt Book of E U- 

CLIDE , or rather the Second 

Book of Appollonius or Hypſicles , 

teacheth the inicription and circum- 

{cription of the five regular bodies 

one within & about another, a thing 

undoubtedly pleaſant and deleQable 

"Ph 224] in mind to contemplate, and allo 
CELTS profitable and neceſlary to practice. 
For without practicc 15 actit is very hard to ſee and conceive 
the conſtcucrions anc {cmonſtrations of the Propoſitions of 
this Book , unleflc 2 man have a very deep, ſharp, and fine 
magination. Wherefore I would wiſh the diligent ſtudent in 
this Book (to make the ſtudy thereof more pleaſant unto 
tim) to have preſently before his eyes, the bodies formed 
and framed of paſted paper : And then to draw and deſcribe 
the Lines and Diviſions, and Superficies, according to the 
conſtructions of the Propoſitions. In which Deſcriptions if he 
de careful and diligent , he ſhall find all things in theſe Solid 
matters,as cleer and manifeſt to the eye,as were things before 
taught only in plaia or ſuperficial figures: 


DE- 
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DEFINITION S. 

1 A ſohd figure ts then ſaid to be inſcribed ima ſolid figure, 
when the angles of the figure mſcribed touch together a 
one time , either the angles of the figure circumſeried,, gr 
the ſaperficies, or the ſides. as | 


2 A ſold figure is then ſaid to be circumſcribed about a ſold 
figure , when together at one time ertber the angles, or tle 
ſuperfictes, or the ſides of the figure carcumſcribed , tau 
the angles of the figure mſeribed. 
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PROPOSITIONS, 
and PROBLEMES. 
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PROPOSITION 1. PROBLEM 1. 
In a given Cube ABCDE 
FGH , tomſcribe a Pyranud. 


Conftruion Þ Et the given Cube be A 

BCDEFGH, toi 
ſcribe therein a Pyramid or Tetrahe- 
dron ; from one angle thereof E, let 
there be drawn to the baſes conſtitutin 
it three diameters E A, E G, andEC, 
from the extremities of which A, G 
and C, let there be alſo drawn the diameters A:G,G C, and C A, to the 
| other three baſes which joync the extremities of the three firſt Diameters. 


Demonſtration FOraſmuch as the diameters of the equal ſquares are equal 

ro one another, being double in power tothe ſides of the 
equal ſquares: It is manifeſt char rhe four triangles ACE, G A C,G AF, 
and G C E compounded of the ſaid diameters, are equilateral and equal 


lat it isinſcribed in the Cube. Thereforeina given-Cube we have inſert 
bed a Pyramid, Which was tobe done, 
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ro one another, therefore do conſtitute a Pyramid; and all the anglesof 
 b) 3.def. 11. | the Pyramid being compared tothe angles of the Cube, dir is maniteſt 
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PROP. 2. PROBL. 2. 
In a given Pyramid to mſcribe 
an Oftobedron. 


Conſtrution Et the given Pyramid be 
ABCD, in which an Oco- 


dedall rhe fides in two equal parts at E, F, 


HI, IK, KH, EL, I F, FR, KG, GH, 


==. triangles, four of which EHI, IHK, 
| SC KHG, andHGE, are on the plain 
'EIKG: Butthe four others IFE, EFG, GFK, andK Fl, below 
the ſame plain. 


Demonſtration FI Ut foraſmuch as the ſides AE and AH of the triangle 
| AEH, arecqualto AGand AH of thetriangle A G H, 
being the halves of the equal lines AB, AD, and AC, and the angles 
conteined of them E AH and G AH equal, being angles of the equila- 
teral triangles ABD and ACD, * the baſes EH and GH ſhall be 
equal , and by the ſame reaſon E H andI Hand the others, in like man- 
ner: Wheretore theſe eight triangles are equilateral and equal to one 
another , and therefore do compound the Oftohedron EI GHF, Þthe 
which is inſcribed inthe Pyramid , ſeeing that all the angles do touch all 
the ſides of rhe Pyramids, by the Conſtrution. Therefore in a Pyramid 
we have inſcribed an Otohedron, VV hich was to be done. 


COROLLARIE. 


Then foraſmuch as the three plains E I KG, GHIF, «4x4 FKHE, Care 
equal (quares , cuting one another at right angles each of which cutteth the Pyra- 


md ABCD i» twoequal parts (for the ſquare E K divideth it in the Pyramid 


HIKD, and in the Priſme HIKGAE, ard alſo in the Pramid EBFI, 
wd in the Priſme EFCGK I: But it appeares that the Pyramid 1s equal to the 
Pyramid , and the Priſme to the Priſme : In like manner the other ſquares 4 G] and 
F H do deurde the ſame Pyramid AB C D 7s two equal parts :) It us manifeſt that 
if ia the Tetrahedron there be inſcribed ar Oflohed7on , that the Tetrahedron ſhall be 
cut 144 tw0 Equal parts, by three equal ſquares, the which do cut one azother at right 
wples, and the Tetrahedron tn two equal parts, 


PROP. 3. PROBL. 3. 
In a given Cube to inſcribe an Octobedron. 


 Confirufion L Er the given Cube be AH, in which an Oftohedron ought 
| tro be jinlcribed. Let the fides of the baſe AD and C D, be 
divided in two equal parts by I, K, L, and M,, whichlet be joyned by I L 
ad KM, cutting one another in N , whichis the center of the ſquare 
'BD, as appeares by the demonſtration of the 8th, of the 4*h. and fo the 
Centers of the other baſes, O, P,Q, R, and$S, ſhall be found, There- 
are all the right lines drawn from the ſaid centers to the middle - 7 
ales, 


LT 


hedron ought to be inſcribed. Having divi- 
G,H, I, andR, and drawn EF,F G, GE, 
J and HE, there ſhall be conſtituted eight 
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baſes, asareNI, RI, N K, $ K, &c. are equa] ro the halves of the lides | 
of the Cube, orthe [quares, as appeares oy the taid Demonſtration of | 
che cighthol the fourt!, FF 
Laftly , if the ſai i centers be joyrzed by NO, OP, PQ, QR, Rs, | MI 
SN,NP,PR,RN,SO,OQ, andQS, rthcre will be conſtituted | M 
eight tria'12ies , four of which NSR, RSQs, QSO, andOSN, are 
onthe plainNO $SR, and che other four O P 2, 9 PR, RPN, and' 


| NPO., below tlictame Plain. ? 


| Deme::ſiration Bur foraſmuch as the fides I N and NR, of the triangle 


 inz all halves of che equal {ides of the Cube as 1s ſaid, allo the angles con- | 
| tcined of them are equal, forN[ and IR being parallel co B A and AF, 


; oles, and cquianyled ro one another , which do conſtitute the Oltohe- | 


0 — —  — —— GO —<— — ——  ——— CD 


' AE, Þthebaſes N R and NS ſhallbeequal , fo we ſhall demonſtrateal] | 
' the other lines equal both ro one another , and ro chele two : It from the | 


ens —I—_—  —  — 


| ſix angles touch all the fix baſes of the Cube attheir centers. Therefore in 
| theviven Cube we have inſcribed an Octohedron , &c. Which was tobe 


' done, 


INR, arcequaltoK NandRS ot thetriangleK NS, be. 


a the anzle NI R is equal to the rightangleK AF of the ſquare AG, by 
the ſame reaſonN RS being equal to the right angle I A Fot the ſquare. 


7A centers be drawn right lines to the middle | 
* of the fides, in ſuch manncr as that each 


* \ two be drawn to the middle of the fide | 
; N common to two ſquares of the Cube, | 
- ——— 


"i 
N25 Ly 
: 4 N. from which cheſc two points, from whence | 
i W | 
ID 


3 come the rizhe lines, are the centers, o | 
Mey, as NI and RI which are drawn tol, halfe | 
of the ſide AD, common to the ſquares / 

ACandAE, whoſe centcrs areN and 
* R: Inlike mannerN Kand$ Kare drawn 
| to K, the middle of A B, common tothe 
C H. fquares of AC and A G, wholecenters| 


areNandsS, &c, Therefore we have conſticuted eight equilateral trian- | 


cronNO@RSP, which« is inſcribed inthe Cube, ſeeing thar all his 


Otherwiſe, 4 in the Cube let there be inſcribed a Pyramid, and<in 
thac Pyramid let there be inſcribed an Octohedron , and what was pro-| 
poſed is done. For ſeeing that according to the Demonſtration ot the c-| 
cond Propoſitionof this Book , the angles of the Octohedron do touchthe: 
fides of the Pyramid z but the fides of the Pyramid (by the Demonſiration! 
of tlie firſt Propoſition of this Book) are inche plains of rhe baſes of the 


Cube, bcing the diameters of the ſame bales : It is manifeſt that the an-| W þ 
gles of the OctoheZron do rouch in like manner the baſes of the Cudez 
and theretore thar the Octonedron is inſcribed in the Cube, 


GOROLLAREE. | 


Then foraſmach as the diameters of the Oflohedron ſcribed 11 the Cubt, N [2 
and R O (if they were drawn) * cut one another at right angles, ard joyn the centers 0 | 
the oppoſite baſes of the Cube. It is manifeſt that the right lines which joys togethe! Yr p 


the centers of the oppoſite baſes of the Cube divide themſel ues not only in mo t | Td 
| parts, 8 as is ſhewn;, but alſo at right augles , as we have here ſhexn, Yo! 
PROP, 


EE ——_— 


— 
8. 


— , 
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PROP. 4. PROBL. 4. 
Ina grven Oftobedron ABCDEF, to ſcribe a Cube. 


Demonſtration F;Foraſmuch as ſix Pyramids quadran- 
© gular are conteined in the Oohe- 
dron whoſe tops are the fix angles of rhe Otohe- 
dron, and cach two conſtitute an Octohedron: Let | 
one of them , to wit, the Pyramid ABCDE, 
whoſe baſe isthe ſquare AB CD, and the equila- 
reral triangles ABE, EBC, CED,andDE A, 
whoſe centers are G, H, I,and K , by the which ler | 
'C therebedrawn LM, MN, NO, and OL parallel : 
ro A B, B CG C D, and DA, the triangles LM E, | 
E M N, N E ©, andO EL, ſhall becquilatera],z be- | a) Cor. 4-6. 
ing alike to the triangles equilateral aboveſaid, and | 
terefore equal to one another,having the ſfides common,and the baſes LM, 
N,and NO,by conſequence equal,and if from E by the center K,be drawn 
EP, it will divide the angle at Ein two equal parts; therefore L K ſhall be 
qual to K O; that is to ſay, that L is divided into two equal parts by K the | 
center ; and in like manner L M,MN, andN O, ſhall be cut cach in two 
qual parts by the centers G,H,and L , therefore the four triangles GLK, 
£01, GM H, and H NI, are Ifolceles triangles ( >the angles G LK, |b) 10.12, 
KOI, IN H, and HMG, being equal tothe right anglesof theſquare 
(K1H) therefore the baſes G K, K1,zIH, and HG, ſhall beequal, and 
all contein right angles. Wherefore GHIK is a ſquare, andifinthe 
ine manner, 1n the other five Pyramids of the Oohedron, the centers 
{the triangles are joyned by right lines, there ſhall be deſcribed in like 
wnner five ſquares, which ſhall be equal to one another, having the 
lles common, VV herefore fix ſuch ſquares ſhall compound a Cube , 
which (hall be deſcribed in rhe Octohedron , ſeeing that the eight an- | c)zr.de.r1. 
esrhereof do touch the cighr baſes of the Otohedron ar their centers, 
Therefore in the Oftohedron given we have inſcribed a Cube, Which 
5 to be done, 


———  ——— —_ 


PROP. 5. PROBL.s;5. 
In a given Icoſabedron to inſcribe a 
Dudecabedron. 


CorſtrufionJ Er one of the twelve Pyramids of 
the Icoſahedron , whoſe baſes 
are Pentagons, ABCDEF, and the baſe | 
the Pentagon ABCDE, and the cquilate- 
ral triangles ABF, BCF, CDF, DEF, 
andE AF, and their centers G, H, I, K, and 
L, joyned, by GH, HI;zIK, K L, and LG, 
Again, from the top F , by the Centers of the 
rrianzles let therebe drawn F M, FN, F O, | 
FP, and FQ, cuttings AB, BC,CD, DE, andE A, atM,N, O, Þ, 
ad 9 , in ſuch fortas MA, MB, NB, NC, OC, OD, PD, PE, 
AE, and @ A, may beequal and comprehend equal angles, to wit, of 


Ppp the | 


a) C,10-13. 


— © 4 CD, 
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f) 2. 6. 
g)1O.I1. 


h) 15- 11+ 


| MNOP 29, drawn by MN, NO, andOP, an 


1) 31.d- 11. 


the Pentazon ÞMN, NO,OP,P 9, and Q M, joyning che points My 
O,P,and © , arcalſo equal; theretore © theangles MF N,NF©,0F P. | 
PF 9, and 2 FM, are equal, the tides FM, FN, FO, FP, and 
FQ, being equal, to wit, perpendiculars of theangles of equilateral tri. 
angles drawn to the oppolire bales. 
Demonſtration For FB and BM of thetrrianzle FBM, being equal nn | 
FB and BN of the triangle FBN, and conteining equal | 
angles, to wit,of the equilateral criangles,the baſes 4F NandF Mſhal! be! 
equal, and ſo of the others. Bur foraſmuch as F G, FH,F1, FK, ang 
FL, ſemidiameters of the equal circles circumſcribing the equilatera| 
triangles are equal, aud contein equal angles as is demonſtrated, <Gy. 
HI, IK, KL, and LG , ſhallbe equal, and ſeeing thar as well AM, | 
92 MN, MNB, as BNM, NMO, and 
ONC, are equal to two right angles, Bur 
AMQ and NMB are equal ro BN M and 
ONC, the remainders 2 MN andMN0 
ſhall be equal. By the ſame reaſon the other 
angles NOP, OPQ, andPQM, ſhall be 
equal both to one another and to theſe: 
Wherefore the Pentagon MN OP Q ſhall 
be equilateral and equiangled tothe plain of 
the Pentagon ABCD E. Laſtly, FM, F N, 
FO, FP, and F 29 . being cur proportional- 
ly at G, H, 1K, and L : Foraſmuch alſo as 
FG, FH, FI, FK, andFL, arecqual lines; drawn from the center; 
fG H,H1,IK, KL, and LG, ſhall be parallel eoMN, N 0,0P,PQ, 
and QM, and &8therefore the angles I G H, GHI, HIK, I KL, and 
LKG , areequal tothe equal angles & MN, MNO, NOP,OPg, 


emma 


| PQ M, thercfore alſo equal to ene another , and h the plains drawn by 


GH, HI, andHI, IK, being parallels to the —_ of the Pentagon 

meeting one another 
ar HI, ſhall make one only plain. In like manner may be ſhewn that the 
plains IK,K L,and KL,L G, and L G,G E, will make one and the ſame 
plain with the pl ain drawn by GH, HI, and I K. Wherefore GHIKL 
is an equilateral Pentagon and equiangled , having the angles and the 


ſides equal; and if inthe ſame manner to the other eleven Pyramids of 
the eee , there be joyned right lines to the centers of the triangles, 
therewillin like manner be deſcribed the equilateral triangles equiangled, 
the which having the fides common , ſhall be equal to one another: 
Wherefore twelve ſuch Pentagons ſhall conftitute a Dodecahedron, the 
which iſhall be inſcribed in the Icoſahedron , the twenty angles of the 
Dodecahedron being conſtituted at the centers of the twenty baſes of the 
Icoſahedron, Therefore in the Icolahedron given we have inſcribed a 
Dodecahedron, Which was tobe done, 


PROP.6. PROBL. 6. | 
In an Octobedron grven ABGDEIT , to ſcribe a trilate- 


ral equilateral Pyrams. | 
. Conflrufiion T Ake four baſes of the Octohedron , thar is, three which 


cloſe in the loweſt triangle E GD, namely, AEG; 4 -; 


_—_—__— 


| 
| wn 


rrrrr—— 
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16D, and lerche fourth be AIB, which js oppoſite to the loweſt crian- 
gle bctore pur » namely, to E GD. And take the centers of thoſe tour 
baſes, wiich ler be the points H, C, N, and L, and upon the triangle 
YCN erct a Pyramis H CN L. Now foraſmuch as theſe two bales of 
the Otohedron, to wit, AG Eand A-BI, are let upon the right lines 
EGandBI, which are oppoſite to one another in the ſquare GE Bl of 
he Ocoiedron; from che point A draw by the centers of che baſes, ro 
wit, by che centers Hand L , perpendicular lines AHFand ALK, cut- | 
ting che lines E G and BI into two equal parts in the points FandK 2: 
'Wherefore a rig line drawn from the point F to the point K, ſhall be a 
raraliel, and equal to the ſides of the Otohedron, ro wit, ro E Band 
G1. And che right ine H L, which curteth the equal fides AF and | 
| A K proportionally (for AH 
and AL are drawn from the 
centers of cqual circles, ro the 
circumferences ) 15a parallel to 
the right line FK ©, andalforo 
the ſides of the Otohedron , to 
wit, toE Band I G 4, Where- 
fore as theline A F is tothe line 
AH , ſo is the line FK to the 
line HL <. | 


Demorſtration Or the triangles 
"AFKandAHL 
are like f : Bur rhe line A F is 
in ſeſquialter proportion to the | 
line AH: ('tor the 'fide EG 
-maketh HF rhe halfof the righr 
line -A H's:..-- Wherefore F K 
« GI the fide of the Otohedron is ſeſquialter to the right line H L. 
And by the ſame reaton may we prove that the fides of rhe Otohedron 
re ſelquialcer co ci © reſt of rhe right lines which'make the pyramis 
HNCL, to wit, to che right lines HN, N C, CL, LN, andCH: 
Wheretore thoſe ri2ht lines are equal , and therefore the triangles which 
aredeſcribed of chem , to wit, the triangles H CN, HNL, N CLzand 
CHL, which make che Pyramis HN C L, are equal and equilateral. 
And for aſmuch as the angles of the ſame Pyramis, ro wit, the angles H, 
C,N, and L, doend inthe centers of the baſes of the Oftohedron ; 
Theretore ir is inſcribed in the ſame Ocohedron bh, Wherefore, &c, 
Which was required to be done, | 


| CORNROLEATISH 6 Ws 
| Thebaſes of a Pyramis inſcribed 111 ar Oftobedron , are parallels to the, baſes of 
the Oflohedron, | 

For ſeeing the ſides of the baſes of the Pyramis touching one another, 
te parallels to the ſides of the Octohedron , which alſo rouch one ano- 


| 


a) C:13-13. 


b) 33. I 


Cc) 2. 6G» 


aA) 9+ IIs 


©) 4. 6. 


f) Cor. 2.6. 


(8) C.l2-13» 


h) 1 def.15- 


ner: As for example, H L was proved tobe a parallelcro G1, and L C 
DI, Therefore i the plain Superficies which is drawn by the lines H L | 
mdLC, isa parallel to the plain Superficies drawn by the lines GI and | 


DI, andſo alſo of the reſt. 
| 


1) IF- 1, 


© i Ppp2 ; | C0.) 
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| 


k) 1. 15- 
I) 4+ 15. 


'ma)1 3,14-13 


n)2C.13-13 


a) 14+ 3- 
b) 3+ 3+ 


| 
| Demonſtration AN now foraſmuch as equal and equilateral Pentagons 


| Pentagons which make the ſolid angle , as hath been proved. Wherefore | 


— 


COROLLARIE II. 
A right line joyning together the centers of the oppoſite baſes of the Oflobearoa, 
is ſeſquialter to the perpendicular line drann from the angle of the iſcyiled P;- 
rams, to the baſe thereof. 

For ſceing the Pyramis and the Cube which conteineth ir, do in the ſame 
points end their angles * : Therefore they ſhall both be incloſed in one ang 
the ſame Oohedron !, But the diameter of the Cube joyneth together the 
centers of the oppoſite baſes of the Oftohedron , and cherefore is the dia. 
meter of the ſphere which conteineth the Cube and the Pyramis inſcribe 
in the Cube m , which diameter is {eſ{quialter to the perpendicular which 
is doawn from the angle of the Pyramis ro the baſe thereof ; for the line 
which is drawn from the center of the ſphere to the baſe of the Pyramis 
is the ſixth partof the diameter », 


PROP. 7. PROBL. 7. 
In a Duatcabedron gi 
ven ABCDE , tomncride 

_ an lcoſabedron. 
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I | 


Conſtruton] Er the centers of 
the Circles, which 
contein {ix baſes of the Dodeca- 


hedron, be the points L,M,N, 
P, Q, andO. And draw thoſe 
right lines O L, OM, OP, and 
OQ, as allo the right lines LM, 
MN,NP,PQ, and $L, 


are conteined in equal Circles : Therefore perpendi- 
lar lines drawn from their centers ro the ſides , thall be equal 2, and 
ſhall divide the fides of the Dodecahedron into two equal parts: 
Wherefore the foreſaid perpendicular ſhall concurre in the point of 
the Seftion , wherein the ſides are divided into two equal parts, asf 
LF and MF do. And they allo contein equal angles , ro wit, the 
inclination of the baſes of the Dodecahedron © : Wherefore the right 
lines LM, M Ns, NP, PQ, and QL, and the reſt of the right lines 
which joyn together two centers of the baſes , and which ſubrend the 
equal angles conteined under the ſaid equal perpendicular lines, are c- 
qual to one another 4 : Wherefore the triangles OLM, OMN, ONP, 
OP92, OQL, arid the reſt of che triangles which are (er at 
the centersof the Pentagons are equilateral and equal. Now foraſmuch as 
the 12 Pentagons of iiedocabedron contein 60 plain ſuperficial an- 
gles, of which 60 every 3 make one ſolid angle of the Dodecahedrod: 
It followes that a Dodecahedron hath 20 ſolid angles, bur each of theſe 
ſolid angles is ſubtended of each of the triangles of the Icoſahedron , to 
wit, of cach of thoſe triangtes- which joyn rogether the centers of the 


20 


—— 
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47! | 


' zocqualand equilateral rriangles, which ſubrend the 20 ſolid angles of | 


and have their fides which are drawn from the cen- 
ors of the Pentagons common , do make an Icoſahedron © 3 and iris in- 
(cribed in che Dodecahedron given f, for that the angles thereof do all at 
me time touch the baſes of the Lodecahedron. Wherefore, &c, Which 


was required to be done. 
| PROP. 8. PROBL.S. 
In a Dodecabedron groen , to m- 


clude a Cube. 


Conſtrutzon Eſcribe * a Dodecabedron : 

And take the 12 ſides of rhe 
Cube , each of which ſubrend one angle of 
cach of the 12 baſes of the Dodecahedron 
for the fide of the Cube ſubrendeth the angle 
of the Pentagon of the Dodecaheron b; If 
therefore in rhe Dodecahedron deſcribed we 
draw the twelve right lines ſubrended under 
the foreſaid 12 angles,andending in 8 angles 
of rhe Dodecahedron , and concurring ro- 
gether in ſuch ſort thar they be in like ſort 
{iruare (as was plainly proved <,) then ſhall 
itbe maniſeſt that the right lines drawn in this Dodecahedron from the 
foreſaid 8 angles thereof , do make the foreſaid Cube, which therefore is 
\ncluded in the Dodecahedron , for that the ſides of the Cube are drawn 
'nthe ſides of the Dodecahedron. 


| the Dodecahedron 


EZ I 


| 
' 
| 


Demos ſiration A S tor Example , take four Pentagonsof a Dodecahedron, 
| o wit, AGIBO, BHCNO,CKEDN, andDF 
AO'N , and draw theſe righc lines AB, B C, CD, and DA, which four 
righr lines make a ſquare , for that each of rhoſe right lines do ſubrend c- 


qual angles of equal Pemagons , and the angles which thoſe four right 


lines contein are right angles : Wherefore the ſix baſes being ſquares , do 
make a Cube 4 z, and for that the eight angles of the ſaid Cube arefſer in 
aght angles of the Dodecahedron : Therefore is the ſaid Cube inſcribed 

| Wherefore, &c. Which was required to be 


, 


in the Dodecahedron © : 


done, 
| PROP. 9. PROBL. 9. 


In a Doduabedron given ABGD , 10 mulude an Otto- 


kdron AGBDCI. 


\Caſtruftioz  Ake 2 the 6 ſides whichare oppoſite to one anerher , thoſe 6 
| ſides I ſay whoſe ſe&ions wherein they are divided into two 
<qual parts ; are coupled by three right lines within the center of the 
here wherein the Dodecahedron is conteined , do cut one another per- 
|pendicularly, And ler the points wherein the forcſaid fides are cut into 
two equal parts be A,B,G, D, C, and 1. Andler the foreſaid three right 


(enter of the ſphere be E. 


hy 


Demon» 


lines joyning to2ther the ſaid {e@ions , be A B, G D, and CI, and ler rhe 


— 
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e)25.de-1t. 


f) 1.det. 15. 


a)17. 13- 


b) 2 Cor. of 
17.13: 


c) 2 Cor.of 
I7+» I 3» 


d) 21.d-11. 


e) 1.def.r5.] 


a)zC.r7-13 


—_— —_ 
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c) Cor. 3-of | Demonſtration MN Ow foraſmuch bas choſe three right lines are equal , it 

I7. 13: LV followeth © that the right lines ſubrending the right an. 
Cc) 4+ 1 | ples which they make ar che center of the ſphere, which right angles are 
? conteined under the halves 
of the ſaid three righr lines, 
are equal ro one another, that | 
is, the right lines AG, Gp, M 
BD, D A, Ca CG, CB, | 
C D, andl A, IG, IP, and 
I D, are equal to one ano- 
ther, Wherefore alſo the 
cightrriangles C AG,CGp, | 
CBD,CDA,IAG, IG; i. 
IBD, andlI DA, are equal 
and equilateral. And there. 


— - = 


tore AGBD CI isan Odo- 
d) 23.de.r1 hedron 4, And the ſaid Octo- | 
D hedron is included in the | 

e)1.def.15, Dodecahedron © , for that 


all the anzles thercof do at one time touch the fides of che Dodecahe- 
dron. Wherefore , In the, &c, Which was required to be done, 


PROP. rw, PROBL. 10. 


| In a Dodecabedron al 
oem ABCD , to micrite | 
an equilateral trilateral| YI, 
Pyramis. la 


Conſtrutiiosn * Ake three bales | WW lc 

of the Dodeca- | 
hedron , meeting ar the points, | 
to wit , the baſes ALSIK, | 
DNSLE, and SI BRN, | 
and of thoſe three baſes rake the | 
three angles at the points A, B, 
and D, and draw theſe right [! 
lines A B, BD,and D A; andler 


the diameter of the ſphere con-| I | 
| teining the Dodecahedron be $ O , and there draw theſe right lines ct 
'AO, BO, and DO. Fr 


a) 17-13. | DemonſtrationN Ow foraſmuch as a the angles of the Dodecahedron are hy 

{et in the Superficies of the Sphere deſcribed about the 
Dodecahedron: Therefore it upon the diameter$ O , and by the polſt 
A, be deſcribed a ſemicircle, it ſhall make the angles SB O and $ DO 
right angles. Wherefore the diameter $ O contcinerh in power both the 


— 


J linesS AandA O. or the lines SB and BO, orelſe SD and D O but | 
the linesS A, SD, andS B, are equal to one another ; for they cach ſub | 
tend one of the angles of equal Pentagons: Wherefore the other lines "® 

re- 


oy og —_— 
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the lame reaſon may be proved that the diameter H D,, which ſubrend- 
: eth the ewo right lines H Aaud AD, conteineth in power both the ſaid 
;  tworighr lines , and allo conteinerh in power both the right lines HB and 


BD, which two right lines ir alſo ſubrendeth. And moreover , by the 


t| MW | ame reaſon, the diameter AC, which ſubrenderh the right lines C B 
| W and BA, conteineth in power both the ſaid right lines C Band B A, Bur 
y | ' theright lines HA, HB, andCB, are equal to one another, for that 
d| WW exch of them alſo ſubrenderh one of the angles of equal Pentagons : 


' Wherefore the right lines remaining, to wit , AD, BD, andBA, arc 
| equalto one another. And bythe ſame reaſon may be proved that each of 
theſe righe liues AD, BD, and BA, is equal to each of the right lines 
| WF 50> BO, and DO: Wherefore the fix right lines AB, BD, DA, 
|' WF a0, BO, and DO, are equal toone another : And therefore the trian- 
þ | gles which arc made of them, to wit, the triangles ABD,AOB, AOD, 
and BOD, are cqual and equilateral ; which triangles therefore do 
' make a Pyramis ABDO, wholebaſe is ABD, and tops the point ©, 
each of rhe angles of which Pyramis, to wit, the angles at the points A, 
$ 'B, D, and O, doin the ſame points touch the angles of the Dodecahe- 
” 'dron, Wherefore the ſaid Pyramis is infcribed in the Dodecahedron b. 
Whereforc , In a Dodecahedron, &c, Which was required to be done. 


PROP. 11. PROBL, 11, 
In an Icoſabedron gwen , to inſerbe a Cube. 


_—— — — ——— — 


; 

7 | T was manifeſt 2 that the angles of a Dodecahedron are ſet in the cen- 

un ge of the baſes of the Icolahedron. And b it was proved that the an- 

! zles of a Cube are ſet in the anglesof a Dodecahedron. Wherefore the 
lame angles of the Cube ſhall of neceſſity be ſer inthe centers of the ba- 
ſes of the Icoſahedron. Wherctore the Cube ſhall be inſcribed in tke 

5 | WF lcoſahedron ©. Wherfore, &c. Which was required to be done. 

J- | 

8 | PROP. 12. PROBL. 12. 

p An Icoſabedron given , to aſcribe a trilateral equilateral 

© ©} tYramis. 

ie [T was manifeſted * that the angles of a Cube are ſet in the centers of 

7 the baſes of the Icoſahedron: And Þ it was plain that the four angles 

t- of a Pyramis are ſer in four angles of a Cube, Wherefore it is evident 

es *thar a Pyramis deſcribed of _ lines joyning together jtheſe four cen- 
ters of the baſes of the Icoſahedron, ſhall be inſcribed in the ſame TIco- 
labedron \\ :ercfore, Inan Icoſahedron, &c, Which was required to 

rc be dv, p 

he 

nt PROP. 13. PROBL. 13. 

0 : 

he Ina Cubs ADFL , to mſcribe a Dodecabedron. 

ay | ConftyuAton 1. Ivide each of the ſidesof the Cube into two equal parts 

Fr | in the points Ts: H, K, P, G, ; M, F, and Pp '2 ſ. And 

mo draw theſe right lines TK, GF, pQ,, Hk, P,and LM, which lines 


no again 


OR 


—_— — ———— 


rr rr rr ern erence . m ”” 
' maining, to wit, AO, BO, and DO, arecqual to one another, and by ; 


_— 


EPR e—_— ,- - - 


b)i.def.15- 


a)7- 15. 


b) 8. 15+ 


c) 1,def.1 L 


a). 15. 
b) T. I5, 


c)1.def.15. 


. 
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1a) 39+ 11 


b) 29. Is 


C) 30. 6. 


f) 4+ 11, 


8) 47+ I 
h) 20. 6. 


k) 11» 4- 


again divide into two equal parts in the points N, V, Y, I, Z, and X, and 
draw the linesN Y, V X, and1Z. Now the three lines NY, V X, ang 
I Z, together with the diameter of the Cube , ſhall cut one another into ' 
two equal parts in the center of the Cube © : Ler that center be the point | 
O. And nottoſtand long about the Demonſtration, underſtand all theſe 
rizhr lines to be equal end parallels to the fides of rhe Cube, and to cut 
one another at right angles b, Ler their halves, ro wit, F V, GV, HI 
and KI, andthereſt ſuch like, be divided by an extream and mean Pro- | 
portian © , whoſe greater ſczments let be the lines FS, GB, HC, and 
k E, &c. and draw the lines G 1, G E, B C, and BE. | 


> <— > 


Demonſtr ation Now foraſmuch as the line GI 15 equal to the whole line | 
G V 5 which IS rhe half of the {de of rhe Cube; and the | 
line I Eis equal ro the line BY , tharis, to the leſſer ſegment : Therefore 


the ſquares of the lines Cland LE , are triple to the ſquare of the line 
GB 4, Burunto the ſquares of 


the lines G I and I E;the ſquare 
of the line G E is equal ©,for the 
angle GIE 1s a right angle; 
Wherefore the ſquare of the 
line G E is triple to the ſquare 
of the line G B ; and toraſ- 
much as the line F G is erected 
perpendicularly to the | wg 

PEr- 


AGKLHFY, foritis erecte 

pendicularly ro the two lines 
AG and GI ; therefore the 
angle BGE is a right angle, 


bo | for the line GE is drawnin the 
N, plain AGkL. Whereforethe 


line BE conteining in power 


the two lines BG and GE 8, is in power quadruple to the line G B (for 
the line GE was proved to be in power triple to the ſame line GB:) 
Wherefore the line B F isin lenzth double to the B G h, Bur (by Conftru- 
ion) the line C Eis double tothe line TE : Wherefore the halves GB and 
IE arein proportion the one to the other as their doubles BE and CE: 
Wherefore i the line C E is the greater ſegment of the line BE , divided 
| by an extream and mean proportion, And foraſmuch as the ſame thing 
| may be proved touching the line BC : Therefore the lines BE and BC 
' are equal , making an Iſoſceles triangle, 
| ConſtruA1o7 2. Now let us prove that three angles of the Pentagon of the 
| Dodecahedron are fer at the points B, C, and E; and the 
| other two angles are ſet between the lines B CandBE. 
Foraſmuch as the circle which conteineth the triangle BC E circum- 

| ſcribeth the Pentagon , whoſe fide is the line CE k: Extend the plain 

of the triangle B CE , by the parallel lines 4Band H E, cutting the line 
AD, towit, the diameter AD, the baſe of the Cube in the pointT and 
ler it cut theliue A H the diameter of the Cube in the point M. And by 
the Taxa draw in the baſe AD a parallel tothe line Ad; which let 
be I /. | | 


Demon- | 


nn 


3 2x 


rn mere 


Lib. 15. OF EUC LIDE. 


<p 


-475_ 


_ __———— 


4tiorGOtaſmuch as from the triangle AHN, there is by the pa- 
_ Fete! line { I; taken away the triangle All, os c 
whole triangle AHN |, thelines AI and /1I ſhall be equal, Bur as the 
lneH A is to the line A d, ſo = is the line H /to the line! I, or ro the line 
[A, whichis equal to the line{I , andchegrearer ſegment of che line H A, 
(which is half the fide of the Cube) is as betore hath been proved; rhe 
line Ad, thar is, the line G B, which is equal tothe line Adn: Where- 
fore the greater ſegment of the line H/ is che line? A, and as the whole 
line H /is to the greater ſegment, 
ſo ſhall rhe ſame greater ſeg- 
ment H 1, be to the lefler ſeg- 
ment {A o, Wherefore the 
line HA is divided by an ex- 
rream and mean proportion in 
the point]. Bur in the triangle 
AHN, the line N A which is 
drawn from the center of the 
baſe AD, is inthe pointTI, cur 
like unto the line AH, bythe 
parallel line {I Pp, for the lines 
H N and1! are parallels by con- 
ſtrution : Whetefore the- line 
N Ais in the point I divided by 
| an extream and-mean proporti- 
nby the Superficies 4BE H, And foraſmluch as the line. Y © N, which 
atpleth the centers of the oppoſite baſes, isa parallel ro the line HE ; 
wplain Superficies extended by the line-Y ON , parallel to the plain 
iBEH; thetwo plains ſhall cut the lines AO and AN (the ſemidiame- 
xrof the Cube, and the \. midiameter of the baſe A D) into the ſame 
proportions in che points mand I'4, Bur the line AN is in the point I di- 
ned by an extream and mean proportion : Wherefore the ſemidiameter 
F the Cube is in the pointe m divided by an extream and mean proportion 
hythe plain of the triangle BC E. And foraſmuch as the reſt of the tri- 
ngles deſcribed in the Cube after the like manner , may by the ſame 
raſons be proved to be ina plain, which cutteth the ſemidiameter of the 
Cube by an extream and mean proportion , it is maniteit that chree plains 
o the Dodecahedron ſhall under every angle of the Cube concurre in 
ne and the ſame point of tae ſemidiameter, being cut by an extream and 
can proportion. 


| 


Cuftru8ion 3. NOW reſterh to prove that rhe right lines which couple 
| that point of the ſemidiameter, with the angles of the 
triangle BE C are equal ; whereby may be proved thar the Pentagons 
te equilateral and equiangled. | 

Take the two baſes of the Cube , whereon are ler the triangleB CE, 
wir, the baſes AFand Ak, take alſo the ſame diamerer of the Cube, 
tharwas betore , to wit, Ah, and let the fide ſer at che point = of the fe- 
tion of the diameter by an extream and mean proportion ,' be the line 


CrorBz, and letthe centerof the Cube be as before the point O, and 
Extend the line Cz to the line Bd, and letit concurre with it in the 
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| «cut by anextream and mean-proportion, - Bur the line I C is tothe line 
| Ceas thegreaterſegment is tothe leſler : , Wherefore the linc Ce is10 


On EEE to A oa MG EC Wer oe 


.C Eiinto two equal parts in the point I, the angles B&& and BI E ſhall 


-. - _—  —_—_—— — —————— 
hs % 


| the greater ſegment C ejsro the lefſer ſegmente g: Wherefore the whole 


Demonſtration þOraſmuch as the plain which paſſeth by the line H CE, 
"and the center O (cutting the Cube into two equal parts, 

is parallel to A Frhe baſe of the Cube by Conſtruction : Imagine that by 
rhe point - be extended a plain Superficies parallel ro the former parallel 
plains which ſhall curthe ſemidiamerer O A and the line C a proporii. 
onally in the point" : For thole lines do touch rhe extream parallel | 
lains extended by the lines H E and E O, and by the lines Ad andd 8, 

t iris proved thar the line O A is divided by an extream and mean 
proportion inthe point - : Wherefore the line Cais divided alſobyan | 
extream and mean proportionin the point #, Again, foraſmuch as BCE 
isanifoſceles triangle, and iris proved thar the line BI cutrech the bale 


be right angles. Imagine by the line B landyhe center O, a plain tg paſle 
(cutting the Cube into two equal parts) perallel to the baſe AD: And 
unto thoſe plains ler there be imagined another parallel plain paſſing by the 
point z,which let be xz ewhich (hall curehe ſemidiameter A ©, andthe half 
{ideof the Cube, to wit, the line I H, like, in the points zande. Whejefore 
the line 1H is in the point e divided by an extream and mean propartion: 
Wherefore the line H e is eqyal to 
the line CI og FE; towir z eactrare lel. 
ſer ſegmenzs. And foraſmuch aythe line 
I e is to ghe line I C (which is equal to 
the line H) as the whole js to thegreat- 
cr {cgmeut , take away from the whole 
line Ie the greater ſegment I C; there 
...,;ſhall remain the lefler ſegment Ces; 
R Wherefore the line Ie is divided by an 
- --extream and mean proportion in the 
poine C. Again, untoche ſame plaines 

+ 1magine anorher plain to paſſe by the 
point 4, parallel ro them, and let the 
{ame be ag. . Now then-t the lines Cs 
and C g areinlike ſortcut in the points 
zand e. But the line C «was iathe point 


the line e g, asthe greater ſegment is-ro the lefſer, and :rherefore their 
proportion is as the whole linc 1 C to the. greater ſegment Ce; andas 


line C eg which maketh the greater ſegment and the leflcr, is equal to 
the whole line 1 C or [E. And foraſmuch as two parallel plain ſuperficies| 
(to wit, that which is extended by I O B , and that whicty is extended by 
the line 4g) are cutby the plainof thetriangleB CE, which paſleth by 


| the lines ag and I B, their common ſe&ions ag and I B ſhall be para 


lels v. Butche angle BILE or BI C is arightangle : Wherefore the angle! 
ag Cis alloa rightangle w , and thoſe right angles are conteined under | 


| equal ſides, towit, the line g C is equal ro the line CI, and cheline «4 £ 
cotheline BI *: Wherefore rhe baſes Cs and CB are cqual y: Bur ot 


CCL NS 


, 


the line C Bthe line C E was proved to be the greater ſegment;wherefore 
the ſame lineC E is alſo the greater ſegment of the line C &: But c# was 
alſothe greater ſegment of the fame line C a: Wherefore unto the - 
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CE the line cz, which is the fide of the Dodecahedron , and is fer at the 
Diameter, may be on equal to lines equal to the line C E. Where- 
'fore the Pentagon inſcribed in the circle, wherein is conteined the triangle 
3CE, * is cquiangled and equilateral. And foraſmuch as rwo Penta- 
ons {cr upon every one of the baſes of the Cube , do make a Dodecahe- 


fron, and fix baſes of the Cube do receive twelve angles of the Dodeca- | 


hedronand the eight ſemidiameters do in the points where they are cut by 
/anextream and mean proportion , receive thereſt : Therefore the rwelve 
Pentagon baſcs conteining 20 ſolid angles do inſcribe the Dodecahedron in 


the Cube *, Wherctore, Ina Cube, &c, Which was required to be done, 
COROGLLARIS L 


The Diameter of the Sphere which conterneth the Dadecahedron , conterneth in 


wer theſe two ſides, to mit , the ſide of the Doderahedron , and the ſide of the Cube 
pheretn the Dodecahedron ts tu(cribed, 


- For in the firſt figure, a line drawn from the center O to the pointB the 
angle of the Dodecahedron , to wit, the line OB, conteineth in power 
therwolines O V che half fide of the Cube, and V B the halt fide of the 
Dodecahedron Þ, Wherefore © the double of the line OB, which is the 
Diemeter of the Sphere conteining the Dodecahedron , conteinerh in 
ywer the double of the other lines O V and V B, which are the (ides of 
te Cube and of the Dodecahedron, 


COROLLARLE 11. 


The ſide of: a Cube druided by an extream and mean proportion , maketh the leſſer 
lement the ſide of the Dodecahedron 1ſcribed init z aad the greater ſegmert the 
ite of” the Cube 1:ſcribed in the ſame Dodecabedrgn. 

For it was before proved that the fide of the Dodecahedron is the 
nearer ſegment of BE the fideot the triangle BE C ; but the fide BE 
which ts equal to the lines GBandSF) is the greater ſegment of G F, 
be fide of che Cube , which line B B (fubrending the angle of the Pen- 
ton) was « the fide of the Cubeinſcribed in the Dodecahedron, 


COROLLARIE III 


The ſide of a Cube ts equal to the ſides of a Dedecahedron mſcribed in it, and cir- | 


unſcribed about 1t. 

For it was manifeſt by this Propoſition chat the fide of a Cube maketh 
be leſſer ſegment the fide of rhe Dodecahedron inſcribed in ir , to wit, as 
ache firſt figure, the line BS the fide of the Dodecahedron , is rhe lefſer 
kement of the line GF the fide of the Cube, and ir was proved © that 
te ſame (ide of the Cube ſubtendeth the angle of the Pentagon of the 


Dodecahedron circumſcribed; and therefore ic maketh the greater ſeg- | 


went the fide of the DoJlecahedron , or of the Pentagon f, Wherefore 
1s equal ro both chole ſegments. , 


PARAOPI&4 PROD L. 16 
Ina Cube grven ABC, tomſcribe an Icoſabedron. 


fru2;05] Er the centers of the baſes of the given Cube be the points 
D,E, G, H, Land K, by which points, draw in the baſes 
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AL, AG, AM and I G, 


Demonſtr at112 FOraſmuch as the lines cut are parallels ro the ſides of the | 
Cube, they ſhall make righr angles to one another b, | 

And foraſmuchas they are equal, their ſe&ions ſhall be equal, for that 
the ſections are like ©; Vheretore the line T G is equal tothe line DT, 
for they are each half ſides of the Cube. Wherefore the ſquare of | 
the whole line T G , and of the leſſer ſegment T A, is triple to the ſquare 
of the line A D the greater ſegment 4 : Bur the line A G conteinerhin 
power the lines AT and TG , for the angle ATG is a right angle, 
Wherefore the ſquare of the line A Gis triple to the ſquare of theline 
AD : And foraſmuch as the line 
M G Lis cre&ed perpendicularly 
to the plain paſſing by the lines 
AT and TG , which is parallel 
to the baſes of the Cube ©, there- 
tore the angle AGL is aright 
angle, Bur the line LG is equal 
tothe line A D , for they are the 
greater ſegments of equal lines; 
W herefore rhe line AG (which 
is in power ttiple to the line A D) 
is 11 power triple to the line LG: 
Wherefore adding to the ſame | 
{quare of the line AG the ſquare 
I of theline LG, the ſquareot the 
line AL, which f conteineth in 
power the two lines AGandGL, 
ſhall de quadruple to the line AD or L G. Wheretore theline A Lis 
double tothe line AD 8; and therefore is equal ro the line A F, or tothe 
line LM. And by the ſame reaſon may we prove that every one of the 
other lines which couple the next {efttons of the lines cut as the lines 
AM,PF, PM, MQ,, and thereſt, are cqual: Wherefore the trian- 
eles AL M, APF, AMP, PMQ, and thereſt fuch like are equal, 
equiangled , and equilateral hd, And foraſmuch as upon every one of 
the lines cut of the Cube are fer two triangles, as the triangles ALM 
and BLM, thete ſhall be made 12 triangles. And foraſmuch as un-| 
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EE 
un:othe other ſides parallels not touching one another : And dividethe 
lines drawn from the centers, as the line DT, &c. by an cxtream and 
mean 9s tion in the points A, F, L,M,N,B,P,Q, RS, C, ando, 


a and ler the greater ſegments be about the centers : And draw the lines 


der every one of the eight angles of the Cube are ſubrended the arher! 
cighrt triangles , as the triangle A MP, &c. of twelve and cight trian-! 


| gjes ſhall be produced twenty triangles , equal and equilateral, con-! 


teining the ſolid of an Icoſahedron i , which ſhall be inſcribed in the given | 
Cube ABC &, theinvention of the demonſtration of this dependeth of 


the ground of the former. Wherefore, In a given Cube, &c. 


| was required to be done, 


COROLLARITE 1 


| 
The Diameter of a Sphere wbigh conterxeth an Tcoſabedren , — = 
10S, 


Which | 


' 
} 
| 
| 
' 


hd 
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| fues, tomit, the fide of the Icoſahedron , and the ſide of the Cube which contemneth 
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the Icoſabed09, 

For if we draw the line AB, it ſhall make the angles at the point A 
right angles; for that iris a parallel ro the fides of rhe Cube : Where- 
fre the line which coupleth che oppoſite angles of the Icoſahedron at the 


ints Fand B, contcineth in power the line A B (che {ide of the Cube) 
1ndche line A F (the fide of the Icoſahedron ) | which lineF B is equal to 


| the diameter of the ſphere , which conteinerh the Icoſahedron m, 


COROLLASIE LIL 


The fix oppeſite ſides of the Icoſahedron diuided into two equal parts , their ſc- 
Aions are coupled by three equal r1ght lines , cutting one another into equal parts, 
and perpendicularly tn the center of the Sphere which conterneth the Icoſahedron. 


For theſe three lines are the three which couple the centers of the baſes 
of the Cube , which do in ſuch ſort in the cencer of the Cube cut one ano- 
ther ®, and therefore are equal to the {ides of the Cube, Burt right lines 
drawn from the cenrer of the Cube to the angles of the Icofahedron, 
every one of them ſhall ſubrend the halt fide of the Cube , and the 
halt fide of the lcoſahedron ( which halt {ides contein a right angle :) 
Wherefore thole lines are equal, Vhereby it is manifcſt that the foreſaid 
center is rhe center of the ſphere which conteinerth the Icolahedron, 


COROLLANITIEBD-ITIIL 


The ſide of a Cube divided by an extream aud mean proportion , maketh the 
eater ſegment the ſide of an Icoſahedron deſcribed in it, 

For the half {ide of the Cube maketh the half of the ſide of the Ico- 
khedron the greater ſegment : Wherefore alſo the whole fide of the 
Cube maketh the whole {ide of the Icoſahedron the greater ſegment o, 
lor the ſections are like P. 


| 


| COROLLANIE FY 


The ſides and baſes of the Icoſahedron , which are oppoſite to one another , are 
jurallels, 


Foraſmuch as every one of the oppoſite ſides of the Icoſahedron, may 
te in che parallel lines of the Cube, to wit, in thoſe parallels which arc 
oppoſite 1n the Cube , and the triangles which are made of parallel lines, 
ze parallelsq4, Tl.erctore the oppoſite triangles of the Icoſaticdron , as 
4ſorhe (ides, are parallels to one another. 


PROP, 15, PROBL. 15, 
| In an Icoſabedron groen ACDF, to mſcribe an Oftobe- 
4017: BGEHKL. 


| nftrul;on Þ Er 3 there be taken the three right lines which cut one ano- 
| A cher into two equal parts perpendicularly, and which cou- 
| ple the ſe&ions into two equal parts of the {ides of the Icolahedron; which 


by beBE, GH, andKL, cutting one another in the pointI, and draw 
the lincs BG, GE, E H, and H B, 
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| Demorſtrat ion POraſmuch as the angles at the pointT are (by Conſtnig;. 

en) righrangles, and are conteined under equal lines; the 
baſes G Band H E ſhall make a ſquare Þ, Likewiſe unto thoſe baſes ſha} [© 
be equal the lines drawn from the. lr 
points K and L, to every one of he MY" 
points B, G, E, and H; and therefore: MY." 
the triangles which make the Pyramis | Ml ® 
BGEH K, ſhall be equal andequilz.| I * 
teral. And by the ſame reaſon ſhallthe | © 


reft of rhe triangles which make the | th 
other Pyramis B G E H L upon the: bu 
ſame baſe BG E H, be equal and? [Wt 
equilateral, Wherefore BG EHKL | MP” 
ſhall be an Ocohedron ©, and ſhall | M'** 
be inſcribed in the Icoſahedron ; | the 
Wherefore , In an Icolahedron, &c, (1 
Which was required to be done. 4 
PROP. 16. PROBL, 16. by 
- . | (IC 
A In an Octobedron gram | « 
. . 4 eh 
wt ABCFPL, U ſcribe ba 
N an Icoſabedron. bh 
Op: | 
, : E Conſtruttion F Et the fix angles | MW nd 
BETA Si ASSF of the Octohe- | WF ad 
: ©, A dron be A, By Of F, P, and[L, | tey 
- and draw the lines AC, BF,|Wite! 
4 and PL , cutting one another |Wkin 


perpendicularly in the pointR 2; | WW wb. 

and let every one of the twelve | WM he | 

ſides of the Octohedron be di-|W le 

C vided by an extream and mean | Wm 

| proportion in the points H:X, M, | 15S 

K, D, S, N, G, V,E,Q, andT; andlet the greater {cgments be the | MW 0&: 


| lines BH, BX, FM,zFK, AD, AQ, CS, CI, PN, PG, LV, anl| Wore 
| LE, and draw thelines HK, XM, GE, NV, DS, and QT. GS 


| Demonſlration FOraſmuch as in the triangle ABF, the fides are cut pro- ad; 


portionally , to wit, as the line BH is to the lineH A, lo 'F 


| is the line F K tothe line K Ab; therefore the line H K ſhall be a parallel och 


to theline BF ©, And foraſmuch as the line A C cutteth the line HK in lain 
the peintZ, and the lineZ K is a parallel to the lineRF , the lineR A 


 thall be cur by an extream and mean proportion in the point L 4, to Wh. 
; wir, ſhall be cur likeunto tie line F A , and the greater ſegment rhereot | Fj. 


ſhall be the line ZR. Unto the line ZR pur the line R O equal ©> and 03; 
draw the line K O, Now then the line K O ſhall be equal to the line LR Yr 
Draw the lines K G, K E, and K I. And foraſmuch as the triangles ARF cant 
and AZR, are cquiangled 8, rhe fides AZ and Z K hall be equal to | Y/1.;.. 
one another h, for the ſides ARand R Fare equal: Wherefore the 2x Fyra 


—_—— = — 
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| | 7K ſhall be the leſſer ſcam of the line R A. Bur if thegreater ſegment | 
i-| WY g 7 be divided by an extream and mean proportion , the greater ſegmenr 
'e' WY tereof ſhall be che line Z K, which was the lefler ſegment of che whole | | 
ul lneR A i. And foraſmuch as the ewolinesF E and FG , are cqual tothe | 1) 5. 23- 
e| | wolines AH and AK, to wit, cach are lefler ſeyments of equal f1des of | 
||; ORohedron, and the angles HAK andE FG are equal, namely, 
© gcright angles *, the baſes HK and G F ſhall be equal 1, Andby the | k) 14-13. 
ame reaſon the other lines X M, N Vz DS, and QT, may be proved 1) 4.1. 
equal, And foraſmuch as the lines AC, BF, and PL, docurane ano- 
'thcr in two equal parts, and parpepdleunnly by ConſiruQttion, rhe lines 
uKand GE (which ſubtend angles of criangles like unto the triangles 
whoſe angles the lines A Cz B F, and PL, ſubrend,) are cut in two equal 
\parts in the points Z and ® , foalfo are the other linesN V, XM, DS, mM) 4+ 6» 
2nd QT, (whtuch are equal ro the lines H K and G E) cut in like ſort, and 
they ſhall cuc the lines A C, BE, and P Lyzlike, Wherefore the line K O 
(which is equal to R Z) ſhall make the greater ſegment the line RO, 
© | MW wbichis cqual to the lineZ K, (for the greater ſegment of R Z was the line 
'Z K) and therefore the line O I ſhall be the leſſer ſegment : When as the 
whole line R 1 is equal tothe whole line R Z. VV herefore the ſquares of 
the whole line K O and of the leſſer ſegment Ol, are triple to the ſquare 
"| & the greater legmentR O » : Whereforetheline KI, which contein- | n) 4. 13. 
«h in power the two lines K Oand O]1, is in power triple to the lineR O9, | 0) 47: 1+ 
* | forthe angle K Ol isa right angle. And foraſmuch as the lines FE and 
FG (which are the leſſer ſegments of the ſides of the Oftohedron) are 
qual; and the line FK is common to them borh , andthe angles K FG 
ndK £ E (of therriangles of the Otghedron) areequal, rthebaſes K G 
& [MW ud K E ſhall Þbe equal : And therefore theangles KIE and KIG, which | p)4- 1- 
., | tey ſubtendzare equal 4 : Wherefore they are right angles r, Wherefore q)8. 1, | 
F, WI te right line KE (which conteinerh in power the two lines KI and IE, 0 op - 
er | Win power quadruple to the line RO (orlE), for the line K Lis proved WHEY 
:; | Wvbe in power triple: ro the ſame lineR O :- But the line GE is double to 
ve | Wiheline | E. Wherefore the line G E: is alſo in power quadruple to the 
di-| WY lnel Er, Wherefore the two lines KE andG E areequal. And by the | t) 20. 6. 
an | W ame reaſon may the reſt of the lines, ro wit, HK, HN, NV, V X, and 
M,|W'\S, and the other lines-which couple the ſcRions of the ſides of the 
he | WF 0&ohedron , be proved <qual to the ſame lines KE and GE. Wherc- 
nd | | re the triangles deſcribed of them, to wit, GEK, GKD, GDS, 
GSM, and G ME , ſhall becqual and <quilateral » , making a ſolid an- | v) 8. 1, 
fle atthe point G, which 1s cherefore the angle of an Icofahedren w, [W) 16, 13- 
'0-| F adis ſet in the ſe&1on G of the fide P F. And bythe ſame reaſon may be b 
'Poved that the reſt of the eleven folid angles of the Icoſahedren , are ſer 
nthe ſe&ions of every one of the (ides of the Ofohedron, to wit, in the 
11 | Fonts E, N,V, HK, M,X,D,S,Q, and T, Wherefore there are twelve 
angles of the Icoſahedron. Moreover , foraſmuch as every one of the 
baſes of che Octohedron do cach conteintriangles of the Icoſahedron , as 
w nthe Pramis ABCFP (which is the halt of the Otohedron) the trian- 
mne|FgF CP receiveth in the ſe&ions of his fidesthe triangle G M $ , and the 
*| Fuangle CP B conteineth the triangle NXS, and the triangle B AP 
'cateineth the triangle HN D : And moreover, the triangle APF con- 
© | Yieinech chetriangle K DG, and the ſame may be proved inthe oppoſite 
We | Fyramis ABC EL: Wherctore there (ball be cight triangles. And for- 
gh aſmuch 
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| aſmuch as beſides theſe triangles , to every one of the ſolid angles of the 
triangles, as the triangles KE G 
andMEG, tothe angle F, ang 
the triangles HN V and XNy 
tothe angle B, allo the triangle 
NDSandG DS tothea 


tothe angle L , and finally, the 
triangles S$ X M and T X Mtothe 
angle C , theſe twelve triangles 
being added to the eight former 
triangles , ſhall produce twenty 
triangles equal and equilateral 
coupled togerher $s which hall 
make an Icoſahedron *, And it 
ſhall be inſcribed in the Otohedron given ABCFPL y ; for thetwelve 
angles thereof are ſct in rwelve like ſeCtions of the fides of the ORtohe- 
dron, Wherefore, In an, &c. Which was required to be done, 


COROLLARIE I. 


portion, a right line ſubtending within the triangle , the angle which 1 conterned 
under the greateſt ſegment and and theleſſer , 1s tn power duple to the leſſer ſeg- 
ment of” the ſame ſtae, 

For the line K E which ſubtenderh the angle K F E of the triangle AFL 
which anzle K FE is conteined under the two ſegments KF and F E, 
was proved equal tothe line HK, whien contcinerh in power the crwokel- 
ſer ſegments HA and AKz , for the angle HAK is a right angle: 
Whereforethe line KEor H K is in proportion duple ro the line AK, 


COROLLARIE 1 I. 


. The baſcs of the Iceſahedron are concertrical (that is , have one and the ſame cti- | 


ter) with the ba'es of the Oflohedroa nhich conteireth it, 


For ſuppoſe that ABG be the baſe of an Octohedron , conteinny 
E CD the baſe of an Icoſahedron; an 
ler the center of the baſe A BG be the 
pointF, and draw the lines F A, F B,FC, 
and F E. Now then the two lines F Aand 
AE ſhall beequal to the two lines F Band 
BC, forthey are lines drawn from the 
center , and are alſo ſeſſer ſegments , and 
they contein the halves of equal angles. 
Wherefore athe baſes FC and FE are 
equal, and by the ſame reaſon unto them 
ſhall be equal the other line F D. Where- 
: fore making the center the point F , with 
the diſtance F E, deſcribe a circle , and it ſhall be circumſcribed about 
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OQohedron , are ſubrended ty, 


lep; 
likewiſe the triangles D H a 
2 HK tothe angle A : Moreguer | 
the triangles E & T andV 9g 


The ſide of an equilateral triangle being divided by an extream and mean pre- | 
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the triangle C ED, and foſballthe point F the center of the baſe of the 
0Rohedran, be the center of CE D, the baſe of the Icoſahedron. 


PROP. 17. PROBL. 17. 

; In an Ocobedron piven 
ABGDEC , ts mſcribe a 
Doatcabearun. 


Conſtruion] Er the twelve ſides of 

the Octohedron be 
cur by an extream and mean pro- 
portion *, Ir was manifeſt that of 
the right lines which couple rheſe 
ſetions are made twenty trian- 
gles, of which cight are concen- 
trical with the baſes of the Octo- 
hedron 6, 


Demonſtration JF therefore in every one of the centers of the twenty trian- 
| gles be inſcribed © every one of the twelve angles of the Do- 
decahedron, we ſhall find that eight angles of the Dodecahedron are ſer 
inthe eight centers of the baſes of the Ocohedron, to wit, thoſe angles 


9 1,8, 0,M,a,P,and X, andof the other twelve ſolid angles, there arc 


"wo in the centers of the wwo triangles which have one {ide common un- 
ler every one of the ſolid angles of the Otohedron , to wit, under the ſo- 
dangle A, the two ſolid angles Kand Z ; under the ſolid angle B, the 
'wo ſolid angles Hand T ; uwuder the folid angle G, the two ſolid angles 
YandV ; under the ſolid angle D, thetywo 1olid S_ Fand L; under 
the ſolid angle E., the two ſolid angles SandN, and under the ſolid an- 
pe C, the two ſolid angles © andR. And foraſmuch as in the Oftohe- 
ron are fix ſol:d angles , under them ſhall be ſubrended twelve ſolid an- 
les of rhe Dodecahedron ; and ſoare made twenty ſolid angles, compo- 


JF {cd of twelve equal and equilateral ſuperficial Pentagons 4, which there- 


fore conteina Dodecakedron ©, Andit is inſcribed in the Oftokeeron f, 
for that every one of the baſcs of the Otohedron do receive angles there- 
of, Wherefore, &c, Which was required tobe done, 


| 
| 


PROP. 18, PROBL, 48. 
| In atrulateral and equilateral Pyranus , to inſcribe a Cue. 
| 


\Cnſtrufion Þ Er the baſe of the given Pyramis be ABC , and his top 
| the point D; and let it be comprehended in a Sphere? and 
{let the center of that ſphcre be the point E , and from the ſolid angles A, 
B,C,and D, draw right lines paſſing by tne center E , unto the oppoſite 
baſes of the Pyramis, and they ſhall fall perpendicularly upon the baſes, 
and ſhall alſo fall upon the centers of the circles which contein the baſes Þ, 
Letthe center of the triangle A BC bethe point G ,, and ler the center of 
[the triangle ADC be the point H, and of thetriangle A D B, Jet the 
point N be the center ; and laſtly, let the point F be the center of the other 
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triangle DBC, And let the right lines falling upon thoſe centers he | 
DEG, BEH, CEN, and AEF. Andby thoſe centers G, H, NN, and | 
F, let toere be drawn from the angles to the oppoſite fides , theſe right { 
lines AGL, DHK, BNM, and D FL, which ſhall fall perpendicy. 
larly npon the ſides B C,C A, AD,and C Bc, and therefore they (hall 
cut them into two equal parts inthe points K, L, and M 4, Again let the 
lines waich were drawn from the ſolid angles to the oppolice baſcs be diyj. 
ded into two equal parts, to wit, the line DG in the point T, theline 
CN inthepointO, the line AFin the point P, and theline BHinthe 

point R, and draw the lines HT, FT, HO, and F O. | 


Demos firation F,Oraſmuch as the lines G K and GL , which are drawn 

from the center of one and the ſame triangle A BC, tothe 
fides,are equal,and the lines DK and DL are equal, forthey are the perpen- 
diculars of equal and like triangles, and the line D G is common tothem, 
Wherefore ©the angles K D G and LD G are equal, And foraſmuch as 
the lines HD and DF ate drawn 
frcm the center of equal circles, 
which contein the equal triangles 
ADC and DBC, den | 
they are equal; and the lineDT | 
is common to thcm both , and | 
they contein equal angles, as be- 
fore hath been proved. Where- 
fore the baſes HT and FT are 
equal f. And by the ſame rea- 
ſon if wedraw the lines C F and 
CH , may we prove that the 
other lincs HO and F Oare equa 
to the ſame lincs HT and FT, 
and alſotoone another. Where- 
fore alſo after the ſame manner 
may be proved that the reſt of the 
lines which couple the centers of the triangles, and the ſc&ions of the 
perpenJicular into two e:ual parts, as the lines N P, G R, GP, RN, 
NT, PH, GO, andRF, areequal, And foratmuch as from every one 
of the centers of the baſes are drawn three rizhr lines ro the ſe&ions into 
ewo equal partsof the perpendiculars, and there are four centers, itfol- 
loweth that thoſe equal rizhr lines fo drawn are twelve in numver of | 
which every three and chree make a ſoii4 angle in the four centers of the 
baſes , and in the four ſeftions, inco two equal par:s of the perpendicu- 
lars: Wherefore that ſolid hath eight an2les , conteined under ewelve 
equal fides , which make fix quairangled fi.ures, rowit, HO FT 
PGRN, PHOG, GOFR, FRNT, I NPH. Now wewill pow 
that thoſe quadrangled fi;ures a:e reQangled. 

Foraſmuch as upon D C the common bale of the triangles AD C and 
BD C, falleth the perpendiculars A Sand BS , whichare drawn by che 
centers Hand F, either of theſe |nesSH $ and SF ſhall be the third part 
of cither of theſe lines AS and $B for the line A H is double to the line 
HS, and divideth the baſe D C into ewo equal parts 8 : Wherefore inthe 
triangle ABS, the ſides AS and BS are cur proportionally in the no 
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Hand F; and therefore the line HF is a parallel to the fide AB Þ, 
'Wherefote the triangles AS B and HSF are equiangled i : Where- 
fore the baſe H F ſhall be the third parr of the bale ABk, We 
may. alſo proye thar rhe line T O is the third parrof theline DC, for the 
lines EC and ED, which are drawn from the center of the Sphere 
[which conteineth the Pyramis are equal; and the line EN (which is 
'drawn'from the center ro the baſe) is the third parrof the lineE C, 
ſþatfo is rhe lme GE che third parr of the lineED 1; for ir is the ſixth 
\paft'ot rhe diarnerer ct rhe Sphere which conteineth the Pyramis, And 
theline O N' is the half of che whole line NC, Wherefore the reſidue 
'EOisthe chird pzrtot cthelineE C, and ſoalfois the line ET the third 
parcof the line ED. Wherefore the line T O in the triangle D E Cisa 
\paralleJto the line DC, andis a third partof the ſame my as the line 
'HF was proved the'third part of the line A B. But AB and DC being 
des of the Pyramis , arecqual : Wherefore the lines H F and T O being 
thechird parcs of equal lines, are equal », Wherefore 9 the angles HT F 
andTF Q are cqual ; andby the ſame reaſon, the angles oppoſite rothem, 
'towirs the angles FOH and OHT are equal to one another ; and alſo 
are equal to the ſaid angles HiT.F andT FO, bur theſe four angles are 
[equal ro four right-angles P ; Wherefore the angles of the quadrangle 
HOF T are right anyles. And by the ſame reaſon may the angles of the 
other five quadranzled figures be proved right angles. Now reſterh co prove 
that che forc{atd quadranyles are each of chem in one and the ſame plain, 
Take the quadrangle HO F I, and foraſmuch as inthe triangle AS B, 


heline H F is proved a parallel co the line AB therefore it cutteth the- 


ines $ V and $ B proportionally, inthe points I and F 4, Now then foral- 
ch as $ Fwas proved the chird parrof thelineS B, rhe line $ I ſhall 
lpbe the third parc of the line SV. Moreover, foraſmuch as the line 
V5 which coupleth the SeCions into two equal parts of, the oppoſite ſides 
«the Pyramis, to wir, of the Gdes ABand DC, is by the center E di- 
nded'into ewo-equal parts © (for iris the diameter of the Oftohedron in- 
kibed in the Pyramis) therefore theline ST is rwothird parts of the half 
ine S E, And by the fame-reaſon, Foraſmuch as in the triangle DE C,the 
ne T O is proved to be a parallel cothe fide DC , it ſhall in the fame 


mangle cur the lines CE and$SE Proporrionguy » in the points Oandl £, 


ku the line E O is proyed ro be a third parrof theline EC: Wherefore 
line ET js alſo a third part of the line ES. Wherefore the reſidue I $ 
hall be two third parts of the whole line E S. Wherefore the point I 
urterh cither of the lines TO and HF. Wherefore the two lines HIF 
nd T I O,cucting one another, are in one andthe ſame plain ©. And there: 


lore the points H, T, F, and O,, are in one and the ſame plain. Where- | 
kre the reangled figure HOFT being quadrilateral and equilateral, and | 


none and che ſame plain, is a ſquare, by the definition of a ſquare. And 
dythe lame reaſon may the reft of the bafes of rhe ſolid be proved to be 
quares equal and plain, or ſuperficial: Now then the ſolid is compre- 
tended of fix equal ſquares ( which are conteined of twelve equal ſides) 
wich ſquares make eight folid angles , of which four are in the centers of 


the baſes of the Pyramis , and the other four are in the middle ſe&ions | 


d che four perpendiculars, Wherefore the ſolid HOFTPGRN isa 


Cube », and is inſcribedin the Pyramis w. Wherefore In a trilateral, | v 


&, Which was required to be dane, 
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C) 4. I. 


| ſame Pyramis : Wherefore rhe fides of the ſaid triangles are equal; Let 
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. lefſer,) And therefore the ſides which ſubrend thoſe angles are equal ©. 


ne... 


COROLLARIE 


The line which cutteth into two equal parts the oppoſite ſides of the Pyramig, Pi 
treple to the ſtde of the Cube inſcribed is the Pyramw, and paſſeth by the centey of | 
the Cube, 

Forthe line $ E V , whoſe third part the line $ Tis, cutteth the oppe. | 
ſite ſides C D and A B into two equal parts : Burt the line E I (which js | 
drawn from the center of the Cube ro the baſe ) 1s proved tobe a thirg 
part of the line E $ : Wheretore the fide of the Cube which is double | 
to theline E I, ſhall be a third part of the whole line V $, which is (4 | 
hath bcen proved) double to the line E S. | 


PROP, 19. PROBL. 1g. 

In a trulateral equlaterd 
Pyramis gwen ABGD, t 
mſcribe an Icoſabedron. 
Conſtrutzon Þ Et each of the fides 


of the given Pyramis 
be divided into two cqual parts in 
che points F, M, K, L, P, andN, 
and in every one of the baſs of 
that Pyramis , deſcribe the trian- 
gles LEP, PMN, NKL, and 
E MK, which triangles ſhall be equilateral *, for the ſides fubrend equal 
angles of the Pyramis , conteined under the halves of the {ides of the 


thoſe ſides be divided by an extream and mean proportion Þ, in the points 
C,E,Q, R, $,T, H,I,O,V,Y,andX. Now then,thoſe fides are cut in- 
to the {ame proportion © ; and therefore they make the like Se&ions 
equal 4, " Now 1 (ay that the foreſaid points do receive the angles of the 
Icoſahedron inſcribed in the Pyramis A B GD. 

In the foreſaid triangles , Lerthere again be made other triangles , by 
coupling the ſe&tions, and ler thoſe triangles be TRS, I O H, CEQ, 
and V XY, which ſball be equilateral , for every one of their ſides do 
ſubrend equal angles of equilateral triangles , and thoſe ſaid equal angles 
are conteined under equal ſides (ro wit, under the greater ſegment andthe 


Demon(iration NT Ow let us prove. that atcach of the foreſaid points, 4s 

” Net a ar T, is ſct the ſolid angle of an Icofahe- 
dron. Foraſwuch as the triangles TRS and T QO areequilateral and 
equal, the four right lines TR, TS, T Q, and TO, ſhall be equal, And| 


foraſmuch asF PN K is a ſquare, cutting the Pyramis A B G D into two 'F? 


equal parts f, the line T H ſhall be in power double to the line TN or 
NH e. Forthelines TNorN H areequal, torthat by Conſtru&ion they 
are each of them lefſer ſegments, and the line RT or TS is in powet 
double to the ſame line T Nor N H Þh; for it ſubrenderh the angle ot the 
triangle conteined under the two ſegments. Wherefore the lines TH, 


W— 


—_—— 


2» OT — CTY we — Ts 


'YF 


457 


| 


[Lib. x5. 0F EUCLIDE. 
| TS, TR, TQ , andT O, are cqual, and ſo alſoarethe lines HS, SR, { 


RQ,QO, and OH , which ſubtend che angles ar the point T equal. 
For the line Q R conteineth in power the rwwo lines P @2 and PR, the 
lefſer {ſegments , which two lines the line TH alſo conteined in power, 
And the reſt of the lines do ſubrend angles (of equilateral triangles) con- 
teined under the greater and the leſſer ſegments, Wheretore the five tri- 
angles TRS,TSH, THO, TOQ, and TQR, are equilateral and 
equal , making the ſolid angle of che Icoſahedron at the point T, i inthe 
fide P N of the triangle P NM. And by the fame reafon , inthe other 
lides of the tour triangles PÞ NM, NKL, FMR, and L FP, (which are 
inſcribed in the baſes of the Pyramis) (which fides are twelve in number, 
ſhallbe ſer rwelve angles of the Icoſahedron , conteined under twenty e- 

| and equilateral triangles, of which four are ſer in the four baſcs of 
the Pyramis, to wit , thoſe four triangles TRS, HOI, CEQ, and 
VX Y, four triangles are under four angles of the Pyramis , that 1s, the 
four triangles CI X, Y SH, ERV, andT 20, andunderevery one of 
the fix lides of che Pyramis are fer two triangles , to wit, under the (ide 
DG » the triangle THS and THO, underthe fide DB, the triangles 
R2 EandRg9T; under the fide D A the triangles CO & and CO 1, 
under the fide A Brhe triangles EXCandEX V, under the (ide B G the 
| triangles $ VRandSVY; and under the fide AG, the trianglesI Y H 
andl Y X. Wherefore the ſolid being contetmed under twenty equilate- 
raland equaltriangles, ſhall bean Icoſahedron * , and ſhall be inlcribed 
in the Pyramis ABG D! , forall ns angles do at one time touch the 
baſes of the Pyramid, Wherefore, In a crilateral, &c. Which was 
required to be done, 


PROP. 20. PROBL., 20, 


In atrilateral equilateral 
Pyramis gen ABGD , tv 
mſcribe a Dodecabedron. 


Corftruttion 3} Et each of the ſides 

Lo the given Pyra- 
mis be cut into: two equal parts, 
and draw the lines which couple 
the ſefions » which' being divided 
by an extream and mean proporti- 
on, andright lines being drawn by 
the ſetions , ſhall receive rwen- 
ty triangles , making an Icofahe- 

+ _dron?. 

Now then if we take the centers of thoſe triangles, we ſhall there 
ind the ewenty angles of the Dodecahedron inſcribed in it b. And 
foraſmuch as four baſes of the foreſaid Icoſahedron are concentrical 
with the baſes of the Pyramis © , there ſhall be placed four angles 
of tie Dodecahedron , to wit , the four angles E, F, H, and D, in 
the four centers of the baſes; and of the other ſixteen angles , under 
every one of the {ix {des of the Pyramis are ſubrended two , to wit , 
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under the fide AD; the angles C and K , under the fide B D, the angles | 
andI; under thefideG D;the angles Mand N under the fide A B,the an. 
les Tand $; under the fide BG, the angles Pand O ; andunder the fide 
AG) the anglesR and Q; fo there reſts four angles , whoſe true places 


we will now appoint. 


DemonſtrationsFOraſmuch as a Cube conrteined in one and the ſame Sphere 
with the Dodecahedron,is inſcribed in the fame Dodecahe. 


drond;it followes that a Cube and a Dodecahedron circumlicribed abour ir, 


are conteined in one and the ſame 

bodies, for chat their angles meet 
A intheſame points. And as was pro. 
ved © that fourangles of the Cube 
inſcribed in the Pyramis are fer 
in the middle {eRions of the per- 
pendiculars which are drawn 
from the ſolid angles of the Pyra. 
mis.o the oppotite baſes. Where- 
fore the other four angles of the 
Dodecahedron are alſo as the an- 
, gles of the Cube er in thoſe mid- 
dle ſefions ot the perpendicu- 
lars, to wit, the angle Y, is fer 
in the middeſt of tie perpendi- 
cular AH ; the angle Y in the 
middeſt of the perpendicular 
BF, the angle Xin the middeft of the perpendicular GE ; and laſtly, 
the angle D in the middeſt of the perpendiculat D , which is drawn from 
the top of the Pyramis to the oppolite baſe. VWhercfore thoſe four angles 
of the Dodecahedran may be ſaid to be dire&ly under the (olid angles of 
the Pyramis, or they may be ſaid tobe ſet atthe perpendiculars, Where- 
fore the Dodecahedron after this manner ſet, is inſcribed in the Pyramis 
given f; for that upon each of the baſes of the Pyramis is fer an angle 
of the Dodecahedron infctibed. Wherefore, In a, &c, Which was 
required to be done. 


PROP, 21. PROBL. 21, 
In every one of the regular Sulids to inſeribe a Spvere. 


Demo»ſcration [7 was declared 2 that the five regular Solids are fo contein- 
| ed in a ſphere that right lines drawn from the center of the 
ſphere, or of the ſolid inſcribed ,.to every one of the angles of the ſolid in- 


; ſcribed,are cqual, which right lines therefore make Pyramids, whole tops 
| are inthe center of the Sphere, or of the Solid, and the baſes are every one 


of the bales of thoſe Solids. And foraſmuch as thole baſes are in every Solid 
equal and like ro'one another , and dcſcribed in equal circles , thoſe circles 
ſhall cur che Sphere. for the angles which touch the circumference of che 
circle , touch allorhe Superficies of the Sphere : Wheretore perpendi- 
culars drawn from the center of the Sphere to the baſcs, or to the plain 
Superficies of che equal circles, are equal : Wherefore making the cen- 


ter the center of the Sphere which conteineth the Solid , and the ay - 
ome 
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| ſome one of the equal perpendiculars, deſcribe a Sphere, and ir ſhall 


Sphere paſſe beyond thoſe baſes , when as thoſe pane are the 
leaſt lines which are drawn from tlic center to the baſes, Wherefore, 
We have Þ, &c, VV hich was required to be done. 


COROLLAKRIE. 


The reqular figures inſcribed in Spheres, and alſo the Spheres circamfcribed 
tout them , or contetning them , have one aad the ſame center. 


Namely, their Pyramids, the angles of whoſe baſes touch the Super- 
ficies of the Sphere, do from thoſe angles canſe equal right lines to be 
drawn coone and the ſame point, making the tops of the Pyramids in 
the ſame point ; and therefore chey make the centers of the Spheres in 
'the ſame tops , when as the right lines drawn from thoſe angles to 
te crooked Supecrficies, wherein are ſer the angles of the baſes of the 
Pyramids are equal. 


An Advertiſement. 
| Of theſe Solids, only the Otohedron receiveth the other Solids inſcri- 


bed one within another. For the Otohedron conteineth the Icoſahedron 
inſcribed in ic , and the ſame Icofahedron conteineth the Dodecahedron 
inſcribed in the ſame Icolahedron ; and the ſame Dodecahedron con- 
tineth che Cube inſcribed in the ſame Ofohedron., And laſtly, the ſame 
Cube circumſcriberh the Pyramis inſcribed in the faid Ofohedren, But 


its happenerh not in the oriier Solids, 


. 


| 
| 
| 
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touch each of the baſes of the Solid , neither ſhall che Superficies of the | 
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aſcribed in the ſame Cube , are conteined in one and the (ant 
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THE ARGUMENT. 

#7] Aving in the Fifteenth Book ſhewed 
= how to inſcribe the five regular Solids 
one within another, we ſhall herein 
this Sixteenth Book compare thole $0- 
lids ſo inſcribed one with another, and 
declare their Paſſions and Properties; 
which in this Book (aacording to Fluſ- 
ſas) excellently well performed , for 
the which he deſerveth perpetual praiſe and commendati- 
ons : In the peruſal and pragice whereof the Studious Rea- 
der ſhall rake much delight, and have occaſion offered him 
to invent and contrive greater variery of Properties and Paſ- 
ſions incident to the ſaid Regular Bodics. 
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PROPOSITIONS, 


and THEOREMES. 
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PROPOSITION rt. THEOREM 71. 
A Dodecabedron and a Cube inſcribed in it, and a Pyrami 


Sphere. 


Demiti- | 


rn 
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| 
Demonſtration Or the angles of the Pyramis are ſet inthe angles of the 
| Cube wherein it is inſcribed 2, and allche angles of the 
Cube are ſer in the angles of the Dodecahedron circumſcribed abour ir b. 
And all che angles of the Dodecahedron are (et in the Superficies of the 
here <, Wherefore thoſe three Solids inſcribed one within another, are 
conteined in one and the ſame Sphere d ; Therefore, A Dodecahedron, 
&, Which was.to be demonſtrated, 


| COROLLARIE:; 


| Theſe three Solids likewiſe are ſet 13 one and the ſelf-ſeme Icoſahedron , or 
OfRobedron , or Pyramiss, 

| For they are inſcribed in one and the ſame Icoſahedron © , and they are 
inſcribed in one and the ſame Ocohedron f. Laſtly , they are inſcribed 
inone and the ſame Pyramis 8; for the angles of all thoſe Solids are ſet 
inthe centers of the bales of the circumſcribed Icoſahedron , or Ofto- 
hedron , or Pyramis. 


| PROP. 2. THEOR. 2. 


| The proportion of a Dodtcabedron circumſeribed about a 
Cute, to a Dodecabedron inſcribed inthe ſame Cube , 1s triple 


to. an extream and mean proportion. 


\Demonſty atj01: FOraſmuch as 2 it was proved that the fide of a Dodecahe- 

dron inſcribed in a Cube , is the leſler ſegment of the 
fe of that Cube divided by an extream and mean proportion z and the 
de of the Dodecahedron circumſcribed about the ſame Cube is the great- 
«ſegment of the fide of the ſame Cube Þ , the {ide of the Dodecahedron 
cumſcribed ſhall be tothe (fide of the Dodecahedron inſcribed ; as the 
neater ſegment of a right line divided by an extream and mean propor- 
ton, is to the leſſer ſegment of the ſame, which proportion is called an 
tream and mean proportion ©. But the proportion of like Solid Polihe- 
tons is triple to the proportion of the ſides of like proportion 4 : Where- 
hre the proportion of the Dodecahedron circumſcribed about the Cube, 
tothe Dodecahedron inſcribed inthe ſame Cube in triple proportion of 
the fides joyned together by an extream and mean proportion: Therefore, 
The proportion , &c, Which was to be demonſtrated, 


PROP. 3. THEOR. 3. 
In every equuangled and equilateral Pentagon ABCDF , 
8 perpendicular A G drawn from one of the angles A , to 
the baſe C,D , is droided in the point 1 by an extream and 
Wan proportion , by a right line BF , ſubtending the ſame 
hwy B AF. 
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CE 


Demonſtration FOraſmuch as the ang! 
f For and GAB oy 


rs | AN qualz, and theangles ABF and AFB| 

b) 5+ 1. ». . on equal Þ, therefore the angles remain. 

| \ Fingat the pointE , of the triangles AEB. 

B '"'F. and AEF, are equal , for thatthey are 

c)C. 32.1, : : he 1efidues of two right angles c, Ry, | 
. : theangleE GC isby conftrudtiona right 
: ” angle. Wherefore thelines BF andCH 
d) 28. r. are parallels 4, Wherefore as the line 


EFEDISPSS2z » = >223»5\M\- 


- ads D lis to thelineI A, ſo is theline GFEt 

c) 2. 6. CRran hen? * the line E A ©, But the line DA isinthe 
| point I divided by an extream and mean 
f) 8. 13. | Proportion fo Wherefore the line G A isin the point E divided by anex- 
tream and mean proportion 8. VVherefore , In every cquicnalad and 


equilateral Pentagon , &c, VVhich was to be demonſtrated, 
| Theline which ſubtendeth the a»gle of a Pentagon, i6a parallel to the ſide 0pþ0- |Wliks 


COROLLARTE. 


ſite to the angle. 'of 
As was manifeſt in the lines B F and CD. bi 
| 
PROP. .q4. THEOR. 4. ni 
No 


If from the angles AB, |{ te 
and G , of the baſe of «lf 
Pyramis AB G , bt dram i 
to the oppoſite ſides A B, |: 
BG, and GA , tie 11ght|/u« 
Imes GI, AM, ant BL: 
cutting the ſaid ſides by an 
AJ MN extream and mean propir-\% 
RRM OT G ton, they ſhall contern the\f to 
| baſe of the Icoſabedron CDE 3 inſcribed in the Pyrams ,\f x 
| which baſe ſball be inſcribed im anequilateral triangle FKN,F4 


2 
| whoſe angles C,D, and E, gut the ſides of the baſe of th A 
| Pyramis by an extream and mean propornom. | ” 

Conftrufto | hor equilateral triangleis deſcribed by dividing the (ides of wh 


the baſe of the Pyramis into two equal parts : And the bale Mar 
. * . * . . . . , h {id 5 FR ' 
of the Icoſahedron is inſcribed in the Pyramis , by dividing the f19c = | 


—_—_— 


_—_— kd let 


pe 


the 
Ss, 
H, 
the 


| 


es of 


baſe | 


F paralelly ro the line A M) (hall fall upon the feftions Þ and 
| | | 
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ad E *. Again, Let the fides AB, BG, and G & 
extream- and mean proportion; in the points I, Mg.apd L Þ, and draw 
AM, BL, and G1: I fay thoſe lines deſcribe ghe tNgngite CDE, of 
the Icoſahedron. vel FI 


| | {2 7 MM. \<; 

Deworſtratzon OT foraſmuchas the lines BG and FH areparallcls ©, by | 
| thepoinr-D, dFethe line O'DN bediawaparalitto cicher | 
of the lines B Gand F H... Wherefore the- triarigle H.D N fhall-be like | 


ſhall be equal to the line D'H, the greaecr- legfnent of ghe line KH or 


_— — 


— 


line .O D to the line F Hz, the-line O D thall be equalto the — 
FH; in the parallelogranz FOD H<.-- Wherctore as the whole line FH | 
istthegreater ſegment FE , ſo (hall cheTines equal to rhnem be, to wit, | 
0D and DN f, Whetefore:the line ON is divided by an extream and 
nean-proportion in the point D 8. - Bur che-tezangles-AO D, AF Egand 
ABM, are like to one another; and: ſo alſo arc the triangles'A DN) 
AEH, and AM Gh, Wherefore as FE $toEH, fois OD 1ro-DN ; 
nd BM ro MG. Wherefore the line A M cutting the lines F H and ON, 
[like to the line BG , 1n the points E, D,'and M:, deſcribeth E D the fide 
'of the triangle of the Icolahedron E CD , which is defcribed inthe ſe- 
'Rions E, C, and D, by ſuppoſition, And by the ſame realon , the lines 
BLand GI, ſhall deſcribe the other fides.E C and C D, of the-fame 
iangle, By che point E, lettbore-be drawn. to-G I, a parallel lincP. EQ. 
Now foraſtnuch as the lines B M.and F E are parallels, the line AM. is in 
the poifit E, cur like to thEline AB in the, point F i : Wherefore the, linc 
AE is equal tothe line EM, anduntothe line E M are alla.equal cither, of 
telines G Dand DI,which are cut like unto the forcſaid lines; Again;for- 
auch as in the triangle AD1, thelines DI and EP are parallels, asthe 
beDT is tothe lineE P, ſo is the line A D'to the line AE: Bur as the 
ine AD istotheline AE , fois theline D Grohe line EQ k; Where- 
ore as the line DI isto the lineE Þ, fois theline D Gro the lineEQ; 
nd alternately , asthe line DI is to the line DG, ſois thelineEP to the 


lne,E Q : , Butthe lines DI and I G are equal] 5 wheretore alſothe lines | 
EPandE Q are <qual. And foraſniuch as the line AH is cqual tothe | 
{le FH, whoſe greater Tegmient is the line HN ;} therefore rhe whole | 
lne AN is divided by an extream and mean proportion in the point H 1, 
'Buras the line AN istothe line AH, fois theline ADrtgq the line AE | 
(for the lines F Hand O N are parallels) and qgain,a5the line A Disto 
the line AE, ſo" istheline AG to theling AQ, and the line AI tothe | 
lneAP; for the lites P Q and GI are parallels : Wherefore the lines 
AGand A lare divided by-an extream and mean proportion in the points | 
2andP, andtheline AQ ſhall be the'greater ſegment ot the line A G | 
«AB, And foraſmuch as the whole live A G is to thegreater tegment | 
AQ, as the greater {e&zment All isto-the felidue AP, theline AP ſhall | 
terhe leſſer ſegrencof che whole line ABor AG : Wherefore the line 
?E Q(whichby the point E,paſſerh parallel rothe line G1) cutteth che 
lnes AG and B A by an extreatn and nican proportion ih the poirits Q 
andP. And by the ſamereafor the line PR: (which by. the pour C paſſerh 
Ns fo allo ſhall 
S$ſ\ſ2 the 


| 
| 


FT 


KH and HE $ by anextream and mean grey 4 che poines C, D, | | 
» be divided by an 'a) 19. 5* 


b) 30. 6. 


C) 2. 6, 


FH. And foraſmuch as.theline F O is a-parailel torheline HK, and the | 


C) 34. !. 


E) 7. 5+ 
Sg) 2. 14 


h)Cor,2-6. 


1) 2. 6+ 


k) 2,6: 


Il) Fo IJ, 
m) 2, 6, 


5 


n) DO 6s 


tothe triangle HK G 4: Wherefore Gither of theſe lines D N and N H, \d)Cor. 2< | 


| 
| 
| 


—_—_— 


0) 34+ I- 


p) 16+ 15- 


| 


the line R Q' ( which by the 
point D, pe parallelly to 
the line B L) fall upon the e. 
Qiens R and Q : Whergtors 
either of the lines P E ang 
E Q ſhall be equalrtorthe line 


PD and QC». And forz(. 
muchas the lines PE and EQ 
arc equal, the lines PC, CK, 
R D, and DQ , ſhall be like. 
wiſeequal. Wherefore the tri. 
angle PR .@ isequilateral, and 
cutteth the {1des of the baſe of 
the Pyramis in the points P, Q, 
and R, by an extreamand mean 


proportion. Andin it is inſcribed the baſe E CD of the Icoſahedron con- 


reined in the foreſaid Pyramis : If therefore from the angles , &c; 
Which was to be demonſtrated, 


COROLLARIE 
The fide of an Tcoſahedron 1nſcribed 1n an Oftohedron , us the greater (eqment 
of the line, which being drawn from the angle of the baſe of the Ofiohedron, cur- 
teth the oppoſite ſide by an extream and mean proportion, 

For PFKH is the baſe ef the ORohedron , which conteineth the 
baſe of the Icolahedron CD E, unto which triangle F KH , the trian- 
HK G iscqual, as hath been proved. By the point H draw to the line 
ME a parallel HT, cutting the line DN in the point $, VWherefore ES, 
DT,andET, are Paralellograms; and therefore the lines EH and 
MT, are equal; and the lines E Mand HT are like cut in the points D 
and S 9. Wherefore the _— __—_— of the line HT, is the fn H 3 
which is _ toED, the fide of an Icoſahedron. Bur = theline TK is 
cutlike tothe line H K, by the parallel DM. And therefore \ it is divided 
by an extream and mean proportion. But the line T M isequalto he line 
E H. Wherefore alſo the line TK is equal to the line E F or DH; 
Wherefore the reſidues E Hand T G are equal. For the wholelines FH 
and K C are equa]. Wherefore K G the fide of the triangle HK G is 
in the point T divided by an extream and mean proportion , by the right 
lineHT; and wwlrmrary ſegment thereof is the fine ED, thefideof 
the Icoſahedron inſcribed in the Oohedron , whoſe baſe is the triangle 
H KG (or thetriangle F K H) which is equal to the triangle H K G*. 


PROP.s5, THEOR. 5. | 
The fide AG, of a Pyramis divided by an extream and 
mean proportion , maketh the leſſer ſegment A in poner duh 


tothe fide CE , of the Icoſabedron mſcribed 1 tt. 


Conftru$ton L Ft AB Gbethe baſeof a Pyramis , and let the baſe of the 
Icoſahedron inſcribed in ic be C DE, deſcribed of three 
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CD, in the Paralellogram | 


| 
| 


rl 


_—_—_— 


—_— —_ 


FEES... 
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right lines , which being drawn from the angles of the baſe AB G, cur, * 


"the oppoſite ſides by an extream-and mean;proportion *; to wit , of the | a) 4. 16. 
three lines AM, BI, andGL,. . | 


Demonſtration | Thee as bd it was proved that the triangle CDE is |b) 4. 16. 
inſcribed in an <quilatera] triangle, whoſe angles cierhe | 
| (desof A BG > the baſe of the Pyramis ,. by an extream and mean pro- | 
rtzon, ler that triangle beF HK, cutting the line AB in the poitit F. | 
Wherefore the lefler tegment F A is equal tothe Tegrent Al © (for the || ©) 2+ 14+ 
A lines AB and AG art curlike:) More- 
over the ſide FH of rhe triangle FHKR, 
iS in the point D cutintotwo equal parts 4; 


d) 4.16. 


iy and FCED isa Paralellogtam ; Where- 
of fore the lines CE and F ÞD are equal *. |<) 33 t- 
Q And foraſmuch as the line F H ſubtend- 
> eth the angle BAG , of an equilateral 
wy n— » Which angle is contejned un- 
der the greater ſegmene AH, and the | 


lefler ſegment AF, therefore the line 
FH is in power double to the line AF, = 
7 or to the line; A1 the lefler ſegment +. | f) C.16.15. 
_  -BurtheſamelineFH js in power quadru- | 
"t |} | clecothe line C E 8 (for the live FH is double to the line C E-:) Where | 8) 4- 2- 
#-|Y| tore the ſquare of the line A 1 being the half of the ſquare of the line | 
FH; is in power double: rothe line CE, to which the line F Hwas'in | 
ic | | power quadruple. Wherefore ,: The fide of a-Pyramis- divided «: 6c, | 


, Which was to be demonſtrated. 

al If COROLLARIE +>:nimt 

D The fide of an Icoſahedron wſerched 11 a Pyranss , A Reſidual line, 

dy For the diameter of the Sphere which conteineth the five regular bor 

Is | | dies, being rational, is in/power leſquialtera to the fide..of thee Pyra- | 

d | [mis b. And therefore the fide of the Pyrarpis is rational, by the defini- | h) 13: 13, 
ic | | ton” which fide being divided by air extreami- apd mean propertion, | 
I; |F | nakerh the leſſer ſegment aReſidual line.j4 Wherefore the fide of the |i) 6. 13. 
H| F | koſahedron being commenſurable to the fame lefler ſegment (fot. the | 
15| F | ſquare of the Icolahedron is the half of the ſquare of the ſaid lefler ſeg- | 
jr ment) is a Reſidual line; | 

le PROP. 6. THEOR.-6.-.__>\/ 


The fide of a cube contemeth mn power balf the ſide of @n equi- 
Wteral triangwar Pyramis wſcribed.m the ſaid cube. | 


Demarſtration graOraſttitich as the fide of. the , Pyrainis, inſcribed in the | 
, Cube, fubcerideth rwo (ides of # Cube which canein 4 
right angle 2, it is manifeſt b chatthe fide of = yramis ſubrending the 
ſad fides, is in ponet double to the fide of the*Gube. Wherefare alſo the: 
hel {quare of the (ide of the Cube is the halfe of the,ſquare of, th6$9e-p the 
Pyramis : Therefore, &c, Which was to be demonſtrated.” © | 


he| os 


_— ——{. wa o 0 —_— 


| baſes of the Cube : Wherefore the ſai 
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© PROP. 7. THEOR. 7. 
The fide of a Pyramis 1s double to the fide of an Oftabe: 
dron inſcribed mn tt. | 


Demonſtration FOraſmuch as 7 it was proved that the fide of the ORohe. 

| dron inſcribed in a Pyramis, coupleth the middle ſei. 
ons of the ſides of the Pyramis : Wherefore the ſides of the Pyramis and 
of the Oftohedron , are parallels Þ; and therefore < they ſubtend like tri. 
angles : Wherefore 4 the ſide of the Pyramis is double to the fide of the 
Ocohedron , to wit, in the proportion of the ſides. Therefore, The ide, 
&c, Which was to be demonſtrated. 


PROP. 8. THEOR. 8. 


© The fide of. acute is in power double to the fade of an Ofts 


bedron anſeribetl mn 1t- 
Demonſtration J. was proved 2 that the diameter of the Otohedronin- 
ſcribed in the Cube, _—_—_— the centers of rhe oppoſite 
diameter is equal to the {ide of 
the Cube. But the ſame is alſo the diameter of the ſquare made of the 
ſides of. the Oohedron, to: wit, is the diameter of = ſphere which 
conteineth it Þ: Wherefore that diameter being equal co the fide of the 
Cube , is in power double to the fide of that ſquare , or tothe {ide of the 
ORohedron inſcribed in it <. The fide therefore, &c, Which was to be 


demonſtrated, | 
PRO'P:'9s, THEOR. g. 

The fide AB , of a Dodecabedrm 
ABGD , 4 tbe greater ſcoment. if 
*.. the line which contemeth in poner half 

the fide CH, of the Pyrami inſenbed 
mn the ſaid Dodecabedron. 


| DemonſtrationF7 Or ſeeing that E C,the fide of 
\ '\\ the Cube, being divided by an 


G. D. extream and mean proportion , maketh the 
+ grearer ſe2ment the Fine AB, the fideof the | 
Dodecahedron 3 ( for they are conteined in one and the ſame ſphere dz ) 


and the line E Cthe fide of the Cube, contcinerh in power the half of the 
fide CH c.” Wherefore A Brhe fide of the Dodecahedron , is thegreat 
er ſegment gf the lineE C, which conteineth in power the half of the 
line CH, which is the {ide of the Dodecahedron inſcribed in the Pyrs- 
mis. The Gdetherefore, &c, Which was required to be proved, 


"of 


Lib. 16.| 
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| PROP. 10. THEOR, 10. 


A __4 The ſul CL, of an Iiofabe- 
| arm , 1s the mean proportional be- 
al | tween the fide AB , of the Cube c1r- 
al | camferibed .about the Icoſabedron 
all | CLIGOR, and the ſide ED, | 


"G*. of the Dodecabedran EDMNPS, 
FP: © " mſcribed m the ſame Cube. 


Demonſtration F7Oraſmuch as CL is the greater ſegment of AB®, and 
-|l the fide E D is the leſſer ſegment of the fame ſide AB Þ; 
| Itfolloweth that A B the fide of the Cube, being divided by an extream 
and mean proportton , makeththe greater ſegment C L, the fide'of the 
Icoſahedron inſcribed in ir, and the lefler ſegment E D the ſide of the 


Dodecahedron likewiſe inſcribed in it. & Wherefore as the whole line 


' theIcoſahedron , fo is the greater ſegment CL, the fide of the Icoſahe- 
'drdn, to the leſſer ſegmentE D, the fide of the Dodecahedron <, Where- 
fore , The fide, &c. Which was required to be proved, 


PROP. 11. THEOR. 11, 
The fide of a Pyramis, #8 in power Octodecuple (that is, as 
18 70 1,) 79 the fide of the Cube inſcribed mn tt. 


0 | WI prmonftration FOrby whar hath been demonſtrated 2, the fide of the Py- 
ramis is triple to the diameter of the baſe of the Cube in- 
| ſcribed in itz and therefore ir is in power noncuple to the ſame diame- 
tr b, But the diameter is in power double to the {ide of the Cube ©. And 
the double of noncuple maketh Ofodecuple. Wherefore, The fide; &c, 
Which was required to be proved. 


PROP. 11. THEOR, 11. 


OO nOa to To Io T 


Wh, 


AB, the fide of the Cube, is to the greater ſegment CL, the ſide of | 


—_—_—— 


| 


a)zC.14-15 
b)2C-1 Z«I5 


Cc) 3+ def. 6. 


a) 18, I56 


b) 20. 6. 
C) 47+ 1+ 


f The fide of a Pyramis 1s in power Octodecuple to that right 
bh 

. ne , boſe greater ſegment 15 the ſide of the Dodecabedron 

- nſeribed in the Pyrams. 

e | | Demonſtration FOraſ much as the Dodecahedron and the Cube inſcribed 

4 | in it, are ſerinoneand the ſame Pyramis 2, and the fide of 

e | F thePyramis circumſcribed about the Cube, is in power Oftodecuple to 

d- | Fthe fide of che Cube inſcribed ». Bur che grearer ſegment of the ſame ſide 
of the Cube is the ſide of the Dodecahedron which conteinerh the Cube <, 

R Wherefore , The (ide, &c. VV hich was required to be proved. 
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a)17 I5+ 


| b) 47-1 


a)C.12.13. 
þ) 2. 6. 


| C) 14+ I 3» 


Tz) to the power of FI. Bur the line AG is in power double to the fide 


PROP. 13, THEOR. 13. 
The ſide of an Iroſabedron ſcribed in an Octobedron, izin 


power double to the leſſer ſegment of the ſide of the ſane 
Oftobearon. 


Demonſtration rOcamaen as 2 it was proved , that the fide of an Icoſa- 

hedron inſcribed” in an OQohedron , coupleth together 
the two ſeftions (which are produced by an extream and mean proper: 
tion) of the ſide of the Otohedron , which make a right angle, and that 
right angle is conteined under the leſſer ſegments of the {ides of the Odo. 
hedron, and is ſubrended of the fide of the Icoſahedron inſcribed : lt 
followeth therefore that the fide of the Icoſahedron which ſubtendeth 
the right angle , being in power equal to the two lines which contein the 
ſaid angle Þ , is in power double to each of the leſſer ſegments of the Ofts. 
hedron which contein a right angle. Wherefore , The fide of an Icola- 
hedron, &c. Whichwas to be demonſtrated, 


PROP. 14. THEOR. 14, 

The ſides AB , of the 
Ofobedron ABGDE, 
and F1, of the Cube FC 
HI, zmſcribed mit , arem 

D power to one another in qua- 
arupla ſeſquialtera propur- 
ton ; (that 18 459102.) 


Conſtrufiion © Et therebe drawn 

to BE, the baſe 
| of the triangle ABE , a per- 
pendicular AN; and again, let there be drawn to the ſame baſe inthe | 
triangle GBE , the perpendicular GN, which AN and GN ſhall 
paſſe by the centers F and I. 


Demonſtration THe line A F is double to the line EN 2: Wherefore the 

line A O is double tothe line O E Þ, for the lines F Oand 
N E areparallels ; and therefore the diameter AG is triple to the line 
FI, Wherefore the power of AG is noacuple (thar is, as 18 to 2, or 9to 


AB<, Wherefore the ſquare of che line A B being the half of the ſquare 
of theline AG, which 1s noncuple ro the {quare of the line F I, is qua- 
druple ſeſquialter to the ſquare of the line FI, The ſides therefore , &c. 
Which was required to be proved, 


Þ RYE 
] 
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| ib. 16. 
PROP. 35, THEOR, 15. 
The ſide of the Octobedran ts m power quadruple ſeſqualter 


to that right line , whoſe greater ſegment is the ſide of the 
'Dodecabedron inſcribed m the ſame Oftobedron. 
| 


| Demonſbration FOraſmuck as 2 it was rome , that the ſide of che Oftohe- 
| dron is in power quadruple ſeſquialter to the {ide of the 
Cube inſcribed in itz but the fide of the Cube being cur by an extream 
2nd mean proportion , maketh the greater ſegment the {ide of the Dode- 
\cahedron circumſcribed about itbÞ: Therefore rhe {fide of the Octohe- 
dron is in power quadruple ſeſquialter to thar rizhr line (to wit, to the lide 
of the Cube) whoſe greater ſegment is the fide of the Dodecahedron in- 
{cribed in the Cube, But the Dodecahedron and the Cube inſcribed one 
within another , are inſcribed in one and the ſame Otohedronce, There- 
fore, The ſide, &c. Which was required to be proved. 


The de BG,orEC, of an 

a Icoſabedron ABGDFHEC , 15 

f] the greater ſegment of that right 

JL BH , or KL , wh is in power 

| double to the fide AL , of the Ofto- 

F Vedron AKDL , m{cribed mn the 
ſame Icoſabedron. 


Demonſtratzon ÞOraſmuch as figures inſcribed and circumſcfibed have one 
and the ſame center 2, lerthe ſame be the point IT, Now 

tohe lines drawn by that center to the middle ſcRions of the oppoſite 
ides , to wit , the lines AI Dand KIL, do in the pointI cut one ano- 
ther into two equal parts , and perpendicularly Þ ; and foraſmuchas they 
couple the middle (:fions of the oppoſite lines BG and HF; therefore 
they cut chem perpendicularly : VV herefore allo the lines BG and H F 
ae parallels e, Now then drawa linefromBroHz arid the ſaid lineB H 
ſhall be equal and parallel co the line K L 4, Bur the line BH ſuþptendeth 
two ſides of the Pentagon which is compoſed of the fides of the Icoſahe- 
iron, to wit, the fides B Aand AH: Wherefore the line BH being cur 
anextream and mean propottion , maketh the greater ſegment the 
ide of che Pentagon ©, which fide is alſo the {ide of the Icoſahedron, 
;\towit, EC. Anduntothe line BH, the lineK L is equal, and the line 
|C Lis in power double ro A L, the fide of the Octohedron f, for in the 
lquareAKDL , the angle K AL isa right angle. Wherefore E C the 
bdeof the Icoſahedron, is the greater [cgment of the line BH or K L, &c, 
5 was requited ro be proved. 


| 
PROP. 16. THEOR. 16. 
| 


a... 
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a) 14.16, 


b)3C,1 3-15 


c) Co. 116, 


a) C.2i.15. 


b) C.14-15. 


d) 335 I- 
| 


e)8 13s 


t) 47+ 1s 


C)4C.1415; 
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a):C.13.15. 


b):o.def.s5. 


c) 3. def. 6+ 


d) 2. 14- 


|a)3C.13-15 


b)13.def.s. 


a) C1413. 


PROP. 179. THEOR. 17. 


nit , indouble proportion of an extream and mean proportium, 


DemoyftrationF(Or it was manifeſt * chat the fide of a Cube divided by an 

extream and mean proportion , maketh the leſſer ſeo. 
ment the fide of the Dodecahedron inſcribed in it ; bur the whole is to the 
leſſer ſegment in double proportion of that in which its to thegreater 5, 
for the whole, the greater ſegment , and the leſſer , are lines in continyg] | 
proportion © : Wherefore the whole, to wit, the {ide of the Cube, js 
the fide of the Dodecahedron inſcribed in it, ro wit to his leſſer lep- 
ment, in double proportion of an extream and mean proportion , to wir, 
of that which the whole hath to the greater ſegment 4, 


PROP. 18. THEOR. 18. 
The fide of a Dodecabedron , ts to the fade of the Cubem: 
ſcribed in it , in converſe proportion of an extream and mean 
proportion. 


Demouſtration JT was proved 2 that the ſide of a Dodecahedron circum- 

ſcribed about a Cube, is the greater ſegmenr of the {ideof 
the ſame Cube, Wherefore the whole fide of the Cube inſcribed isto 
the greater ſegment, to wit, to the fide of the Dodecahedron circum- 
ſcribed, in an extream and mean proportion : Wherefore by converfion, 
the greater ſegment, that is, the ſide of the Dodecahedron, isto the 
whole, to wit, to the ſide of the Cube inſcribed Þ, &c, Which was 
required to be proved, 


PROP. 19g. THEOR. 19g. 


The fide GD , of an 
Ofobedron ABGDF, 1 
ſeſqualter to the fude EC, 
of a Pyramis inſcribed mit. 
Conſtrution Or © the Ocohe- 


dron is cut intotwO 
quadrilateral Pyramids, one of 
which lerbe ABG DF; and{et 
the centers of the circles which 
contein the tour- baſes of the 
Ocohedron be K, E, I, and C 
and draw theſe right lines KE, 
EI,IC, CK, and EC. Wherefore KEI1C is a ſquare, and one ol 
the baſes of the Cube inſcribed in the Oftohedron Þ; 


D 


the 


—_— 
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The {ide of a Cube isto the fide of a Dodrcabedron inſcribed | 


And foraſmuch as || 


- iib.16. © OF EUCLIDE. 


rn — A. 


the angles of a Cube, and of the Pyramis inſcribed init, areſet in the 
centers of the baſes of the Otohedron circumſcribed about the Cube © ; 
'adthe (ide of the Pyramis coupleth the oppoſite angles of the baſe of 
the Cube 4: Ir is manifeſt that the line E C 15 the (ide of the Pyramis in- 
cribed in the Otohedron ABGDF. I ſay then that G D the ſide of the 
' 0&obedron , is ſeſquialter ro EC, the fideof the Pyramis inſcribed in 
it; From che point A, draw to the baſes BG and F D , perpendiculars 
'ANand AM, which © ſhall paſſe by the centers Eand C, and draw the 


line N M: 


'Demorflration F,Oraſmuch as BG DF is a ſquare, the lines N G and 
| M D, ſhall be parallels and equal* For the lines BG and 
'FD, are by the perpendiculars cur into two equal parts, in the points N 
and Me: V/herefore the lines NM and GD {hall be-parallels and 
«qual h, And foraſmuch as the lines ANand AM, which arethe per- 
pendiculars of equal and like triangles, are cut alike in the points E and C, 
'thelines E C and N M (ball be parallels 1, And therefore k the triangles 
AE Cand AN M ſhallbe like. Wheretcre as the line AN is to the line 
AE , ſoisrheline NM to the line E C1. Burt theline AN is ſeſquialter 
wtheline AE, for the line A E is double tothe lineE N m, Wherefore 
theline NM or theline G D, which is equal unto it , is ſeſquialter to the 
licE C, Wherefore, &c. Which was required tobe proved, 


PROP. 20. THEOR. 20, 
_ If from the poxer of the 
Hiantttr BG, of an Iuſa- 
brdron ABGD , be taken 
A away the power tripled of the 
0 /4 EH, of the Cute mfert- 
bed in the Icoſahedron , the 
power remaining ſball be ef 
quitertta to-the power of the 
ſide AB , of the Iroſabedron. 


uAi he two baſes of the Cube be EHKL,-and 'L;KF C 
bg fo [ens and ler the diameter of the CubebeF H;.. . 


| 
| 


D 


| Demonſtr ation FOraſmuch as the centers of inſcribed and circumſcribed 

fipures are in oneand the ſame point 2, the diameters BG 
adFH, ſhallin one and the ſame point cut one another into rwo equal 
parts ; for by the ſame Cotollary ir hath been taught chat. the tops of 
equal and like Pyramids, do inthar point concurre z ler the point be the 
enter I, Now the angles of the Cube which are at che points Fand H, 
|ar6ſer ar the cemtersot the baſesof the Icoſahedron b : Wherefore the 


i) 2. 6. 
k) Cor.2.6. 


l) 4. 6. 
m)C.12.13. 


ne E H ſhall be-perpendicular to both the baſes of the Icoſahedron. 
he Trtrt 3 Where- 
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'c) 47+ 1- 


| 4) 15+ 5 


e)C.12.13, 


f) Cor. 8.6, 


g)15. 13+ 


FT . 


* 
* 


| Wherefore the line I B conteineth in power the two lines I H and H Be 
But the lie H B is drawn from the center of the circle which conteineth 
the baſe of the Icoſahedron, to wit , the angle B is placed in the cir. 
cumference, andthe point H is the center. Wherefore the whole lineBG 
conteinerh in power the whole 
A - lines FH , and the diameter of 
the circle (to wit , the double of 
the line BH) 4. Burtthe diame. 
ter which is double to the line 
HB, 1s in power ſcſquitertia to 
the ſide of the equilateral trian- 
pic inſcribed in the ſame circle c 
or itis in proportion to the ſide, 
as the ſide is to the perpendicy- 
lar f, And FH the diameter bf 
the Cube , is in power triple to 
E H, the (ide of the ſame Cubeg: 
If therefore from the power of 
the diameter B G, be taken a- 
way the power tripled of E H, 
the fide of the Cube inſcribed ; that is , the power of the line FH; the 
reſidue (to wit, the power of the diameter of the circle, which is double 
tothe line H B) ſhall be ſeſquirerria to the ſide of the triangle inſcribed in 
that circle , which fide is AB the fide of the Icoſahedron : If therefore, 
&c. Which was required to be proved. 


COROLLARIE. 


Diameter of the Circle which contemneth the baſe of the Icoſahedron, 


Fot it was manifeſt , that B G the diameter , conteineth in power the 
lineF H, which coupleth rhe centers, and the double of the line BH, that 
is, the diameter of the circle conteining the baſe wherein the center H is, 


PROP. 21, THEORK. 21. 
4A The fide AB, of a Dr 
ES derabedron KB GD CT, 
z the leſſer ſegment of that 
+ 7igbt hne wbuch it in power 
.N*- double to the fide E F » of tht 
yy Oitobedron LFKI, t 
ſerubed in the ſame Dodeca- 

hedron. 


pgs # the diame- 


* 
FIT LIED _— 3 


| 


The Diameter of the [coſahedron, conteineth in power two lines, towit , the Dit- | 
tneter of the Cubt inſeribed > which eoupleth the centers of the oppoſite baſes , and the | 


ters EL and FK, 
| of | 


Irene nn 
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of the Otohedron, Now they couple the middle ſeftions of the oppo- 
fire fides of the Dodecahedron ABahdG D 2, and alt thoſe: diamtzers 
being divided by an extream and mean propertioh, do makethe leſſer ſeg- 
ment the (ide of the Dodecahedron b : VV heretfore the fide AB isthe let 
ſer ſegment of the line FK, Bur the line FK conteinett in power the rwo 
qual lines EFand E Kc, for the angle FEK is a right arigke e 
ſquare F E K L, of the Otohedroh, Wherefore the line FK is in Er 
double ro the line E F., Wherefore the line A B (the (ide of the Dudeca- 
hedron) is che leſſer ſegmenr of che line FK ,. which is'in power double 
wEF, the fide of the Otohedron : Theretore, The fide of a Dodeta- 
hedron, &c. VVhich was required to be proved. 0 


PROP. 22, THEOR, 22. : 
The Diameter of an Tcoſabedron 1s in power ſeſqutertia to 
the fide of the ſame Iroſabedron , and alſo 1s mr poiner ſefquitt- 
ter to the fide of the Pyramis ſcribed in the Tcoſabedron. 


Demosſ{ration go Oraſmuch as it hath been pfoved 2 that if from the pow- 

Fe of the diameter of the leplahedrog, be taken away 
the triple of the power of the fide of the Cube tafcribe Inc, thete ſhall 
belefr a ſquare, ſ{eſquitertia ro the ſquare of-ghe fide of the Teoſahefton : 
Zur the power of the (ide of the Cuberripitd, isthe diamererdf theſame 
Cube b, And the Cube and the Pyramis infcribe@ in ityare eonteintd in 
me and the ſame ſphere, and in one andthe faine Icoſahedrafits Where- 
bre one and the ſame Diameter of the Cab, or of the' $phere which 
eareinech che Cube and the Pyramis, is in power fefquit#ker rathe ſide 
of the Pyramis ©, Wherefore ir followeth that if from the Didmerer of 
heIcoſahedron be taken away the triple power of the ſide-et tht Cube , 
er the ſeſquialter power of the fide of the Icoſahedr6n : The diameter 
therefore, &c. VV hich was required to be proved. 


PROP. 23: THBOR. 23; | 
The ſide 8, wr 8 ©, 
of a. Doderabedron ABG 
DFPSO, it to the fit 
KE, of an Icoſabedron KL 
HMNE , mſeriyed i it, 


as the [agen IF, 
the perpe hs CF, of 
the Pentagon , ts tothat hne 
LC, whub 1s draqn fron 


ſame Pentagon. 


ae center to the ſide A'S , of the 


4 


fo 9. I5, 
«3.17.13, 
b) 4 Cor, of 
IF +13» 


C) 47, 1» | 
| 


—c 


2) 20. 16. 


b)13* 37 | 
C) 1.16. 
d) Co.1.16, 


C)13. 13» 


Em 


| 


+ 


6-H Demoy. | 


——— 


CEEJOMEY 


| 


, 


594 


a) C1013, 


b) eO I6, | 


C)7- 15» 


d) 2, 6. 
ce) Cor- 2.6. 


f) 4. 6. 


S) 3. 16» 


h)2C,13-15 


| 


1) IJ, IFo 


k) 2+ Iq+ 
I) 16, 5+ 


a) 16, I 3. 


| 


. be drawn to the common 


—_ BF andR O. Now foraſmuch as the line R O ſub-endeth the an- | 
g FR, of the Pentagon of the Dodecahedron , it ſhall cut the line | 
FC by an extream and mean proportion Þ; ler ir cur it in the point, And | 
oraſmuch as the line K L is the fide of the.Icoſahedron inſcribed in the | 
Dodecahedron , it coupleth the centers of the baſes of the Dodecahe. | 
dron ; for the angles of the Icoſahedron: are ſet in the centers of the baſes | 


of the Dodecahedron ©. 


Demonſtration FOraſmuch as in the triangle BCF, the two ſides CB and 
C F, are in the centers Land K , cut like proportionally, 
Wherefore the triangles BCF 
and KCL , ſhall be equian- 
gled ©, Wherefore as the line 
CListothelineKL, fois the 
line CF to the line BF f, But 
C F maketh thc leſſer ſegment 
the lineIF8s; and theline B F 
maketh the leſſer -ſegment the 
lineS O, towit, che fide of the 
Dodecahedron h , tor the line 
BF, which coupleth the angles 
BandF, of the baſes of the 1)0- 
decahedron , is equalto the fide 
of the Cube which conteineth 
the Dodecahedron i: Where- 
fore as the whole line CF, is to 
the wholeline BE, ſoisthelel- 
ſerſegment IF, tothe leflerſegment$ O k, Buras the line CF is to the 
line BF, fois the line C L.cothe hne KL. Wherefore alternately , ! as 
the line I F the lefſer ſegment of the perpendicular of the Pentagon 
FAS, istotheline LC, which is drawn from the center of the Penta- 
gon, tothe baſe, ſois the line $ O the fide of the Dodecahedron ; tothe 
line K L the fideof the Icoſahedron inſcribed in it, Therefore , The (ide, 
&c. Which was required to be proved. 


PROP. 24 'THEOR. 24. 

If half of the fide of an Icoſabedron be divided by an « - 
tream and mean proportion , and if the leſſer ſegment thereef 
be taken from the whole fide ; and qoan,. from the reſidue be ta- 
ken away the third part, that mbichremaieth ball be equal to 
the. fide of the Dodecabedron inſerited inthe (afrie Iroſabrdron. 


Conſtru8;on QUppoſe ABGD F be a Pentagon;conteinihg five ſides of the | 


Icoſahedron ©, and ler it be inſcribed in a circle , whoſe 
center 


tl 


the lines B F and K L ſhall be parallels 4 : 


_— 
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; * hs | | 
Conſtru3ion F'Rom the two angles of the Pentagons BAS andFAS, of the | 
Dodecahedron , towit, from the angles Band F, ler tierce | 


baſe AS, perpendicular lines BC and FC, | 
which ſhall paſſe by the centers K and L of the ſaid Penragons ©: Dray | 


_ 2 
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center let be E. And upon the ſides of the Pentagon ler there be raiſed 
wiangles , making a ſolid angle of the Icoſahedron ar the point I b. And 
inthe circle ABD, inſcribe an equilateral triangle A HK. From the 
center E, draw to H K the (ide of the triangle ,.and G D the fide ot the 
Pentagon , a perpendicular line , which ler be E CN M;, and draw the 
lines E G, E D, I G, and I D. And divide the line BG inro-cwo equal 
parts in the point T. And draw the lines IN, IT, T N, and ET, And 
foralmuch as in the perpendiculars LT and N, are the centers of the 
circles which contein the equilateral triangles I BG andI1G D<: :Let 
thoſe centers be the points $ and O , and draw the line $ O, Divide: the 
lneT B rhe half of BG, the {ide of thelcoſahedron , by-an extream and 
mean proportion in the point R 4; and ler the leſſer ſegment thereot be R B. 
And foraimuch as the line $ O coupleth the centers of the criangles FB G 
adIlGD, itis © the fide of the Dodecahedron inſcribed in the Icolahe- 
dron, whole fide is the lineBG, from the fide B G take away BR , the 
kſſer ſegment of che half fide, And from the rclidue GR, take away 
the third part G V *,, then I ſay that the reſidue R V is equal co S Q, the 


2 


fdeof rhe Dodecahedrom inſcribed. 


Demosſtration ns as the perpendicular EN is in the point C di- 
vided by an extream and mean proportion 8 , and che 

eater ſegment thereof is the lineE C, and unto the line E C the line 
K M is equal h, Wherefore theline EC is to the lineCN , as the line 
CNistotheſame CN i, Butastheline EC is to the line CN , fois the 
whole lincEN, to the greater 
ſegment E C k. Wherefore | as 
the whole line EN is to the 
oreaterſegmentEC , fo is the 
line C M to the line CN. 
Wherefore the line CM is divi- 
ded by an extream and mean 
proportion in the point N, to 
wit, is divided like unto the line 
E N m. Wherefore the line E M 
exceedeth the line E N by the 
lefler ſegment of his half , ro wit, 
by M N. And foraſmuch as 
E GD is the triangleof anequi- 
lateral and equiangled Penta- 
gon ABGDE. Therefore ® the 
tiangle E T Nis liketo the triangle E G D. Wherefore as the line E G 
stothe lineEN, ſo9is theline GD tothe line NT, Wherefore the 
lneG D (or BG which is equal unto it) exceedeth the line N T by the 
lefler ſegment of the halfeof BG ; for che line E G did in like forrex- 
|ceed the line EN. But that leſſe ſezment is the line BR. Wherefore 
the reſidueRG is equal to the line TN. And foraſmuch as I B Gis an 
equilateral triang!e, the perpendicular $ T hall bethe half of the line 
SI, which is drawn from the center P. Wherefore the line LT exceed- 
eththe line I $ by his third paft. And foraſmuch as the line $ O , which 
couplerh the {e&ions, is a parallel rothe line T N 4; for the equal per- 
_—_—_ lTand I N, are cutlike in the points S and O, ys: ® 
the 
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the triangles ITN andIS © arelike 7. Wherefore as the line ITis 
the lineIS; ſo + is the line TN 
tothelineS O, Bucthe line IT 
exceederh the line 1 $ by a 
third part, Wherefore theline 
TN exceedeth the line $0 by | 
a third part. Bur the line T N 
is proved equal to the line RG. 
Wherefore the line R G ex. 
ceedeth the line $ O by a third | 
art of ir felfe which is G V, 
herefore the reſidue R V is 
equal ro the line SO , which 
is the fide of the Dodecghe. 
dron inſcribed in the Icoſahe. 
dron , whole fide is the line 
B G. If therefore halt of the 
fide of an Icoſahedron be divided by a® extream and mean proportion, 
&c. Which was required to be proved. 


PROP. 25. THEOR. 25. 

To prove that a given Cute AB 
C H # triple to a trilateral equiate 
ral Pyranis AGDF , minted 


mM 1t. 
Demonſtration 


Oraſmuch as the baſe AFD 
| 1s common to the Pyramis | 
AFDB and AFDG, the Pyramis A FDB 
ſhall be ſet wichout the Pyramis AFDC. 
Likewiſe the reſt of the baſes of the inſcri- 
bed Pyramis are common to the reſt of the 
Pyramids ſer without, which are the Pyra- 
mis AGD Cuponthebaſe A G D, the Þy- 
ramis A GFE upon thebaſe AGF, and G DFH upon the baſeGDF, 
which Pyramids taken without , are four in number , equal and alike *; 
for every one of them is conteined under three half ſquares of the Cube, 
and one of the baſes of the Pyramis inſcribed. Wherefore each of them 
is conteined under the half baſe of the Cube, and the altirude of the 
Cube. Asthe Pyramis AE G F hath to hisbaſe half of the {quareE H, 
towit, the triangle EGF, and hath to his altitude the altitude of the 
Cube, to wit , the line AE, Wherefore the ſaid Pyramis is the fixth 
part of the Cube. For if the Cube be divided into two Priſmes by the 
Plain CBFG, the priſme ACBGEF ſhall be triple to the Pyramis 
AEGE, having one and the ſame baſe withit EGF, andoneand the 
ſame altitude EA b, Wherefore the ſaid ourward Pyramis AEG F1s 
the ſixth part of the whole Cube. WhefSfore alſo the ſame Pyramis, to- 
gerher with the other three outward Pyramids AF DB, AGDC, and 


|G DFH, ſhall contein two third parts of be Cube, Wherefore my 
ſr - 
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—kdne , to wit, the Pyramis inſcribed A G D F , ſhall contein one third 
artof the Cube. And therefore converſely , the Cube ſhall be criple 
tir. Wherefore we have proved that a Cube, &c, 
PROP. 26. THEOR. 26. 
To prove that a trilateral 
Pyramis ABCD , 13 double 
to an Octubedron mſcribed mn 
it EGLKHF. 
Conflrutzon Þ Er the fides of the 
Pyramis be cur into 
rwoequal parts in the points E, K, 
F,G,L,and Hiinſcribing thereby an 
Octohedron in the Pyramis 3. |a) 2+ r5- 
Wherefore the Pyramids AEGH, 
BE FK, CFGL, and DK HL) 
all withourthe Octohedron inſcribed >, Bur the ourward Pyramis, to |b) 2, 15. 
wit, AEGH, and the three other, are like unto the whole Pyramis ©. | c)7.det.11+ 
For the baſes of the whole Pyramis are by parallel lines drawn in them, 
cut into like triangles 4 , of which the foreſaid Pyramids are made. |d) 2. 6. 
Wherefore the whole Pyramis is to every one of them in treble proper- 
tion of chat in which the ſides of like proportion are ©. Bur by Con- |e) 8. 12, 
ruRion, the proportjon of the ſide AB tothe fide AE is double. Where- 
fore» the whole Pyramis ABC Dis oftuple ro the Pyramis AE GH, and 
bis it roeach of the Pyramids which are equal ro AE GH. For double 
proportion multiplied into it ſelfe twice , maketh ofuple. Wherefore it 
fallowerh that AE GH, BEFK, CFGL, and DKHL) taken toge- 
ther, make the halfe of the whole Pyramis ABCÞD, Wherefore there- 
due , ro wit, the OKohedron EGLK HE, is the other halfof the Pyra- 
mis. Wherefore the Pyramis is double ro the Otohedron, VVherefore 
we have proved that a trilateral equilateral Pyramis, &c. 
PROP. 27. THEOR. 27. 
To prove that a Cube is ſextuple ta 
an Ortohedron mſcribed m it. 
© Conflrutzon ] Er the Cube ABCD,EFGH, 
whoſe four ſtanding lines A E, BF, 
CH, and DG , be cut into two equal parts in 
pv the pointsI, K, M, and L, and by thole points 
ler there be extended a plain KLMI , which 
thall be a ſquare, and parallel to the ſquares 
1 BC and FH*. Wherefore in it ſhall be the | a) 15. 11. 
baſe which is commecn to the two Pyramids of 
the Ofohedron inſcribed in the Cube b. Let |b) 3+ 15. 
that baſe be N PR Q,coupling the centers of the 
bales of the Cube, & upon that baſe letbe ſer the 
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two Pyramids of the Octohedron, which lerbeN PQRS and NPQRT. ho 
Demouſtration FOraſmuch as theſe tewo Pyramids taken together haye be 
their altitude equal with the altitude of the witole Cube, Y hi 
each of them apart hath to his alticude half the alticude of rhe Cute. þ e1 
to wit, half the {ide of the Cube, as the line K B. And foraſmuch a5 the js 
C) 47+ 1+ ſquare K L MI is double to the ſquare N R Q P<, the other ſquares of the | $ 
| * Cube ſhall alſo be doublerto che ſquare NR QP. | [ole 
| d)ulr, 15. And foraſmuch as the Cube 4 1s refolved into / x 
ſix Pyramids , whole bales are the baſes of the | | 
Cube , and the alticudes the lines drawn fm by 
B C the center to the baſes , which are equal to hai | MY lar 
the fide of the-Cube , it followeth tliar each of | Y| 46! 
the ſix Pyramids of the Cube , having his baſe | Y| Cy 
K 1 double to the baſe of- each of the Pyramids of TO 
the Otohedron , and the ſame altiude- that | Y| Cy 
| the ſaid Pyramids of the Oohedron have; is | Y| of 
EF JH double to either of the Pyramids of the OR | Y | is 4 
E£)6. 12» hedron ©, And foraſmuch as caci of the Pyra- | 'W 
mids of the Cube is equal to the two Pyrz- | An 
mids of the Oftohedron , the fix Pyramids of | Y' the 
the Cube ſhall be ſcxtuple to the whole 0a» pro 
hedron, Wherefore we have proved that a Cube is ſextuple roan Octo- | 'bef 
hedron inſcribed in it. f 1» 
ri 
PROP. 28. THEOR, 28, ; In 
'tipl 
A To prove that an Oftibe- x 
RY dro ABCDEF , # jut\ i 
> druple ſeſqualter to a Cult 
| Bea GHIK,VQRS, wn 
jy 24 1 _—_— * a . 2X. = F 1n it 
by : : I, 
—- Demonſtration F{Oraſmuch as che | W ef | 
TNT Rn lincs drawn from'/YF| 1 
: the center of the Octohedron, orot! I | the 
| | | the Sphere which contcinern it, un- 
tothe centers of the baſes of the 
a) 21+ 15. Ocohedron are proved equal *; | 
| | and the angles of the Cube are - | 
b)4-15- | inthe centers of theſe baſes  ; It followeth that the ſame righr lines are! (l 
| drawn from one and the ſame center of the Cube, and of the Octohe-! 
c) C.21.15-| drong for they have each one and the ſame center ©. Let that center be|' 70 
| thepoint T, Wherefore the baſe BDF C , which cutterh the Otohe-| Y 
aJESt4-23s dron into two equal and quadrilateral Pyramids 4 , ſhall alfo cur the 
2 _” Cube into two<qual parts ©. For it pafeth by the center T f, And foral- 
) 14+ 23* | much asthebaſeof the Cube is in the four centers G, H, I, and K, of tte} F | py, 
baſes of the Pyramis ABDFC, a plain LNOM extended by choſe Y | 
g) 4-15- | points, ſhallbe parallel tothe plain BDF Ce, and ſhall cut the Pyramis|F | 
nJ— 
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Lib. 16. OF EUCLIDE. 
[* thepoints L.N, O0,and M, and the lines LN, BD, and NO, DF, | 
(hall be parallels , ſo alſo (hall che'lines O M,F C, and L M, BC, and 
the ſquare GHIN, of the Cube, ihall be inſcribed in the ſquare LN OM, 
| Wherefore the ſquare LN OM is double ro the ſquare GHIK h, From 
'the ſolid angle A, ler there be drawn to the plain' Superficies BDCF, a 
| perpendicular , which let fall upon it, inthe point T ; and ler the ſame 
pependicular be AT, curting the plain LNOM in thepotneP. Andit 
hall alſo be a perpendicular to the plain LN O M1, Again, from the an- 
aleBAD of the triangle ADB, letthere be drawn by the center H, of 
the triangle , tothe baſe, a line AHX. Wherefore the line AX is fef- 
quialter to the line AH *, Wherefore the line AH is double tothe line 
'HX. Bit che other lines AB, AD, AF, and A C, andthe perpengicu- 
lxAPT, arecurtlike unto the line A HX!, Wherefore the line AP is 
[double to the line P T, Wherefore the line AP is the altitude of the 
| Cube; for the line P T is the half thereof, And foraſmuch as upon the 
baſe GHIK of the Cube , and under the altitude AP, of the ſame 
Cube, isſert the Pyramis AG HIK) theſaid Pyramis is the third part 
'ofthe Cube m, Bur unto the Ryramis AG HIK thePyramis ALNOM 
is double»; for the baſe of the one is double ro the baſe of the other, 
Wherefore the Pyramis ALN OM is two third parts of the Cube, 
And foraſmuch as the Pyramids ALNO Mand ABDFC, arelike 9, 
therefore they are in triple proportion of that in which the ſides of like 
proportion AH to AX, or A Lto AB are P, But the fide A Bis proved to 
beleſquialterto the fide AL. Wherefore the Pyramis ABCD F isto 
the Pyramis AL N OM, as27 isto 8 (which 1s ſeſquialter proportion 
ripled z for the quantity or denomination of ſ{efquialter proportion, to 
'vit, 14 , multiplied into it ſelfe once, it maketh 24 , which again multi- 
plied by 1: , makerh 33; that is 27 to 8. Bur of what parts the Pyramis 
ALNOM conteineth 8 , of the ſame the Cube conteineth 12 , of the 
ame the whole Otohedron (which is double to the Pyramis ABDF C) 
conteineth 54, which 54 hath to 12 quadruple ſeſquialter proportion : 
Wherefore the whole Octohedron is to the Cube inſcribed in it in qua- 
druple ſeſquialter proportion. Wherefore we have proved, &c. 


CON OLL ARNIE 
| An Oflohedron is to a Cube inſcribed 11 it , tn that proportion that the ſquares 
of their ſides are, 
| For qthe fide of the Ocohedron 1s in power quadruple ſeſquialter to 
the fide of the Cube inſcribed in ir, 
PROP.az9. T HEOK. 29. 


' To prove that a given Octobedron AB , 1s tredecuple ſeſ- 
qualter (that rs, as 13 to 1) to atrulateral equilateral Py- 


ramisFEGD , mſcribed m it. 
Conſtrution #7 there be inſcribed in the given Octohedron a Cube F C 


ED=?, andinthe Cube a Pyramis Þ, 
| Demonſtration 


| 


Oraſmuch as the angles of the Pyramus are < ſet in the 
angles of the Cube, and the angles of the Cube are ſet in 
Vvuvy 3 the 


h) 47. 1, 


i)Co-14-11, 


k)C.12.13, 


i) 17, 17, 


m) C. 7-12, 
n)6.12, 


0) 7.det. II, 


p) Co.$.12, 


q) 14+ 16. | 


Nr OE CR 


THE SIXTEENTH ELEMENT Libig) 


a) 3. 3» 
b) Co. 1-3, 


c)18.15, 
d)C.r 2-13» 


C) 2. 6. 


g) 4- 6- 
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| 


| 
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the centers of the baſe of the Otohedron , to wit, in the points F,E,C, | 
D.and G 4. Wherefore the angles of the Pyramis are ſet in the centers | 


FC and EDof the Oftohedron. Wherefore the Pyramis FEDG ig 
inſcribed in the Ofohedron ©, Ang | 


foraſmuch as che Otohedron AB is tg | 
to the Cube FCED inſcribed in it, | 
quadruple ſeſquialter (by the former | 
Prop.)and theCube CDEF is to the | 
—_— FED Ginlcribedin ittriplef, 

'herefore three Magnitudes being gi. | 
ven, to wir, the Otohedron, the Cube, | 
and the Pyramis, the proportion of the | 
extreames (ro wit, of the Ocohedran | 
tothe Pyramis) is made of the propor- | 


hedron to the Cube , and of the Cube 
| to the Pyramis 8.) Now then multi- 
ply the quanticies or denominations of the proportions ( to wit, of the 
ORohedron tothe Cube , which is 43, and of the Cube to the Pyramis, 
which is 3 ®,) there ſhall be produced 137, ro wit, the proportion of the 
Octohedronto the Pyramis inſcribed in ir. For 4; multiplyed by z, pro- ! 
duce 13 *. Wherefore the Octohedron is to the Pyramis inſcribed in it in 
tredecuple ſeſquialrer proportion. Wherefore we have proved, &c, 


PROP. 30, THEOR. 30. 
A. To prove that a trilateral equle- 
” teral Pyrants is noncuple to a Cult 
ſcribed in it. 


Conſtration Et the given pyramis be 
f Ls BCD, who pony baſes 
ler be ABC and DBC, and let their 
centers be G and |, and from the angle A, 
C draw unto the baſe B C, a perpendicular 
AE, alſo from the anzle D , draw unto the 

ſame baſe BC, a perpendicular DE,and they ſhall meer in the ſeftion E *,|. 
and in them ſhall be the centers G and I b. | 


Demonſtration —_ as the line GI coupleth the centers of the ba- 

ſesof the pyramis , the ſaid line GI ſhall be the diame-| 
ter of the baſe of the Cube inſcribed in the pyramis <- And foraſmuch as 
the line A G is double to the line G E 4, the whole line AE hall betrt-| 
pleto the line GE, and fois alſo the line DE to the line I E. Where-| 
fore the lines AD and GI are parallels © And thercforc the triangles | 


f) Cor. 2.6. AED and GE ILarelike f. And foraſmuch as the triangles AED and 


GE I arclike, theline AD ſhall bertriple to the line GI 8s. Bur the line 
AD is the diameter of the baſe of the Cube circumſcribed about the 
pyramis ABCD, and the line GI is the diameter of the baſe of the | 
Cube inſcribed in the pyramis ABCD $ bur the diameters of the baſes 


arc: 
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tion of rhe meanes (to wit, of the ORo- | | 


| 


rg 


7 [Lid. 16. oF EUCLIDE. £ grr | 
| ORR he ſid Where» | | 
—|T | are cquimulciplices ro the fides (to wit, are 1n power double.) . | 
y | i: he hide of the Cube circumſcribed about = preamis AB .” nf - | 
S | | rriple co che fide of the Cube inſcribed in che ſame mR__ _ h) 15. 5+ 
S | | Cubes are in triple proportion to one another of that mo ic 2 _ - | 
4|Y | are!, and the fides are in eriple proportion to one _ + Y i) $3.11. 
0 | F | rriple caken chree times,bring forth rwenty ſeven cnple , whicn 1s rt tolys 
7 | ' for the four rerms 27) 95 3,and L 9 being = in triple prognens f © ou 
7 | | portion of the firſt ro the tourch (ro wit, of 27 to 1 .) p Wb. Y 
© | F | the proportion of the firſt-ro the {econd , to ws 0 , ny 9 ok Icll | k) 10.de,s5, 
4 proportion of 270 1 , is che proportion of the (1 - triple ; poor | 
# portion alſo is found in like folds. Wherctore of wen a: 8 n u Gao 
, cumſcribed conteineth 27 » of the ſame the Cube in _ — 
Co DAaniga bobfuaiermrogyc worm d Bon) 
n ſame the pyramis inſcribed in it conteinern g —_ arp ) 25. 6. 
[- the pyramis AB CD conteineth 9, of the ſame the Cube inſcribed in 
: che Pyramis conteinerh 1, Wherctore we have proved, Ec. 
[2 
4 PROP. 31. THEOR. 3r. 
fa 
, An Oftobedron ABCD, 
b hath to an IcoſabedronF G | 
"1; HMKLIO , ſcribed in 
| it , that proportion which 
| D too baſes of the Octobedron 
n have to froe baſes of the Tro- 
ſabedron. 
Demorſiration 7 Oraſmuch as 
de the ſolid of 
es the PRohedron confiſteth of 
1r cighe pyramids , ſet upon the baſes of the Octohedron, and having to 
| Y| their alcirude a perpendicular line drawn from the n_ to the baſe, Ler 
bh that perpendicular be E R or E' $ , being drawn from the center E (which 
center is common ro either of rhe ſolids 2) ro the centers of the baſes, ro a) C.21.15. 
"\-Y| vir, tothe points R andS$. Wheretore ſecing that three pyramids are 
| Y | <ual and like, they ſhall beequal co a priſine ſer upon the ſame baſe, and 
under the ſame altitude >, Bur to his priſme is double that peiſme which |þ) Co.7.12. 
d-\ Y is (er upon the ſame baſe , and hath his alticude double, to wit , the 
_ | whole line R$ ©; for itis equal to the two equal and like priſmes where- c) C.x5.11- 
| ef iris compoſed, Wherefore che priſme ſer upon the baſe of the Oco- | 
| | hedron, and having to his altirude the line R $ » ls equal to fix piramids, | 
les let upon ſix baſes of the Otohedron, and having to their altitude the 


nt line ER , ſo there remain two pyramids (for in the Otohedron are eight 
— | Y| baſes) which ſhall be equal tothe priſme which is ſer upon the third part 
of the baſe of the Oftohedron, and under the alticude R S, for priſmes 
bel [under one and the ſame altirude, are in proportion to one another as are 
| their baſes 4. Wherefors the two priſmes which are ſer upon the baſe of 


| the 
are! '___ i 
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C)17+ I5- 


ft) Co.7-12. 


9) 15+ 5, 


h) 11. 5. 


\ 


, the Oftohedron , andupon a third parr rhereof, and under the altiruge 
RS, arecqualrto the eight pyramids of the Octohedron , or tothe whole | 
Solid of the Oftohedron. And foraſmuch as the Icoſahedron inſcribed in | 
che Oftohedron, hath his baſes ſer in the baſes of the Oftohedron e, i; | 


followerh that the pyramids ſet upon the baſes of the Icoſahedron , ang 
| having to their tops one and the ſame center E , are conteined under the 
ſamealtitude thar the pyramids of the Otohedron are conteined under, 
to wit , under the line ERorES , and therefore a priſme ſet upon the 
baſe of the Icoſahedron, and having his altitude double to the altitude of 
the Pyramis, to'wit; the whole line R $, is equal to the ſix pyramids ſe 


upon the baſe of the Icoſahedron, and under the alticude ERorES, a; 
we have proved in the Octohedron, 


Wherefore the twenty pyramids 


RS; and morover, to another priſme 
ſet upon a third part of the bale of 


ſame altitude R S , which priſme is 
a third part of the former priſme #, 
for their proportion is as the pro- 
. portion # ; the baſes. - Wheretore 
two priſmes ſet upon the bale of 
the Octohedron , and a third part 
thereof , and under the altitude 
RS, istofour priſmes ſet upon the three baſes of the Icoſahedron, anda 
third part thereof , and under the ſame alticudeRS , in the ſame propor- 
tion that the ba{&s are, that is, as four third parts of the baſe of the Oto- 
hedron (which are equal to one baſe and) to 10 third parts of the bale 
of the Icoſahedron (which are Equal to z baſes and';) or as 3 third parts 
of the baſe of the Oftohedron are to 5 third parts of the baſe of the [co- 
ſahedron. Bur 2 third parws of the baſe of the Otohedron , are to 5 third 
parts of the baſe of the Icoſahedron, as two baſes are to 5 baſes 8 (for 
they are parts of equimultiplices.) And two priſmes of the Oftohedron 
are to four priſmes of the Icoſahedron, as the ſolid of the Octohearon 1s 
tothe ſolid of the Icoſahedron , when as each are equal ro each of the 
ſolids. Wherefore hthe 1olid of the Octohedron 15 to the ſolid of the Ico- 
ſahedron inſcribed in'it, as two baſes of the Oftohedron are to five ba- 
ſes of the Icolahedron. Therefore,&c. Which was required to be proved. 


FaARYP. 2. THEOR; 32. 


— OO —  ———_— — 


the ſohd of a Dodecabedron inſcribed in it , conſiſterb of the 
| proportion of the fide D F of the Iroſabedron , to the fide DE 
of the Cube, conteined m the ſame Sphere , and of the propir- 
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{et upon the twenty baſes of the 
Icoſahedron , are equal to three 
priſmes {er upon the baſe of the [co. | 
{ahedron , and under the altitude | 


the Icoſahedron , and under the | 
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tn tripled of the Diameter A C ,, to the lime BG , mbich 
roupleth the centers of the oppoſite baſes of the Iroſabedron, 


. H 


Demonſtration F.Oraſmuch as the ſolid of rhe Icoſahedron ABG C is to 
| the ſolid of the Dodecahedron HI, being conteined in 
' one and the ſame ſphere, as DF isroDE *#. But the Dodecahedron 
whoſe diameteris HI, is tothe Dodecahedron , whole diameter is B G, 
triple proporcion of that in which the diameter HI is tothe diameter 
'BGb; and che lines HI and AC arc equal by fuppoſicion (row , the 
dameters of one and the ſame ſphere.) Wherefore as HI isto BG, fo 
'$ACrtoBG. Wherefore the proportion of the extreames (to wit , of 
the Icoſlahedron ABGC , tothe Dodecahedron ſer upon the diameter 
8G , which coupleth che centers, confiſterh © of che proportions of the 
[neans, to wit , of the proportion of. A BGC to the Dodecahedron HI, 
(which is one and the ſame wich the proportion of D F ro D E) and of the 
proportion of che ſame HI ro the other Dodecahedron ſet upon the dia- 
'meter BG, inſcribed inthe ſame Icofahedron AB GC 4 , which pro- 
portion is triple ro the proportion of the lineH [ (orcheline A C) roGB, 
'#hich coupleth thc centers of the oppoſite baſes of the Icoſahedron, The 
proportion therefore, &c. VV hich was required to be proved, 


| . PROP..-33. THEOR, 33. 

| The ſolid of a Dodecabedron exceedeth the ſolid of a Cube 
ſcribed mm it , by a Parallelepipedon , whoſe baſe wanteth of 
te baſe of the Cube by a third part of the leſſer ſegment , and 
whoſe alritude manteth of the altitude of the Cube , by the leſſer 
froment of the leſſer ſeament of balf the ſide of the Cube. 


| Conflrufion Fi Oraſmuch as 4 jt was manifeſt that the baſe of a Cube inſcri- 
bed in a Dodecahedron, doth with his ſides ſubrend the an- 

glesof four Pentagons , meeting ar one and the ſame fide of the Dodeca- 
hedron ; Let that bale of the Cube be A BCD; andlet the fide where- 
atfagr baſes of the Dodecahedron circumſcribed meet, be E G, which 
ſhal contein a folid AEBDGC, fer upon the baſe ABC D, Divide 
the 


—— — ———— — — 


| 
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c) 5+ def. 6, 
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d) 15-11. 


©) 4. T+ 


f)11.de,11, 


the ſides ABand D C into two equal parts in the points LandN, ang 
draw the line LN , which iS a parallel to the fide E G Þ. Theperpen. 


diculars alſo E Rand GO, which couple thoſe parallels, are each equal 
to halfe of the fide EG, and each is the greater ſegment of half the 
{ide of the Cube, And therefore the whole line E G 1s the greater eg. 


ment of the whole line LN, the {ide of the Cube ©; by the points R and 


O, draw unto the ſides AB and CD, parallel lines FH and IK, and 
draw thele right lines EF, E H, G1, and G K. 


Demonſtration FOraſmuch as the two lines FH andER, touching one ano- 
ther , are parallels to the two lines] Kand GO, couching 


allo one another , and not being in the ſame plain with the two firſt lines, 
Therefore the plain Superficies E F H and GI K, paſſing by thole lines, 


areparallels 4 ; which plains do cut the folid AEBD GC. Wheretore 
chereare made four quadrangled pyramids ſer upon the rectangle paralle- 
grams LH, LF, NK, and N I, and having their tops the points E and 
G., And foraſmuch as the triangles GOK and ER H, are equal and 


like © , ro wit, they contein equal angles comprehended under equal {ides, 


and they are pa- 
rallels by conſtru- 
Ction, being ſet in 
the plains GIK 
and EFH, the 
figures GK HE, 
OKHR, and 
GORE, ſhall 
be Parallelo- 
yrm_ by the de- 
nition of Paral- 
lelograms z and 
therefore the ſo- 
lid GOKERH 
| | is a priſme *, And 

by the ſame reaſon may the ſolid GOIERF be proved to be a priſme, And 
foraſmuch as upon equal baſesNO K C andR L BH, and under equalal- 
ritudesO G and RE areſetpyramids , theſe pyramids ſhall be equalto 
that pyramis which is ſet upon the baſe C K I D (which is double to &i- 
ther of the baſes NOKC and RLBH) and under the ſame altitude 
OG 8. And foraſmuch as the fide GE is the greater ſegment of the line 
CB, thelineKH which his equal tothe line G E , ſhall be the greater 
ſegment of the ſame line CB i, Wherefore the reſidues C K and HB, 
ſhall make the leſſer ſegment of che whole line C B. But as the greater ſeg- 
ment KH is to therwolines CK and HB, the leſſer ſegment, ſo is the 
rectangle Parallelogram O H, tothe two rectangle Parallelograms OC 


| HL k, Wherefore the pyramis ſer upon the baſe OK M$, conteineth 


two third parts of the priſme ſer upon the ſame baſe 1. Wherefore the 
priſme which is ſer upon two third parts of the baſe OKMS , is equal 
tothe two pyramids NOKCG and RLBHE. For the ſe&ions of 2 
priſme are to one another, as the ſecions of the baſe are m. Bur the ſeQti- 
ons of the baſe are as the ſcftions of the line C Bor KM ». Wherefore 


adde the two pyramids NOKCG and RLBHE, unto th&prffm< 
GOKEFH,| 


”— —_ 


| 


_—— — 
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TI 


GOKE R H , two third parrs of the priſme ſet upon the baſe OKMS. 
And foraimuchas the line K M is the Ic{ler tegment of rl; whole line BC 
(for icis equal rorhe rwolines C K and H B) and the priſme ſer upon the 
baſe O K H R is cur like unto rhe line KM, rowit, incach are taken two 
chirds, as hath bcea proved , che priſmc equal co che rwo pyramids, ſhall 
adde untorhe prilme GOKERH , which is fet-upon rhe greater {ez- 
meat KH, cworhirds of the lefſer ſegmcnr, VV heretore in the line BC 
there (hall remain one third parr of tae lefler ſegment; and theretore in 
the reccangle Paraliclogram N B, which 1s halt the baſe of the Cube, 
there (hall remain che fame third parcoi the lefſer (eument, And by the | 
[ame reaſon may we prove that in the other pyramids O N DIG and | 
'RLAFE, andinthepriſmeGO[{ERFis lefrche tame excecfle of rhe 
b{cLAND, to wit, the chird part of the lefler ſegment, Wherefore 
the wholc prilme conceined berween the criangies I G Kand F E H > and 
under che lenzrh of the greater ſegment , and ewo third parts of the lefſer 
{eoment of BC tlie fide of the Cube, is equal to the folid compoſed of 
four baſes of the Dodecahedron , and fer up m the baſe of rhe Cube, 
| Wherefore rhe bale of that priſme wanrern of the waole baſe of the 
Cube, only a curd part of the lefler ſezment, and rhe altitude of rhar 
'priſme was the line G O , which 15 ene greaccr ſegment of half the fide of 
[the Cube. And foraſmuch as uarco che triangle 1 G K, 1s double the re- 
[tangle Paraliclogram {er upon the fame baſe K (the ttde of che Cube) 
and under che alticude G O 0, Ir folioweriu har raree rect?agle paralcl- | o) 41+ 1+ 
borams {er upon rac ſame K, raeuieot.che Cube, and under cue alci- 
mde O G, the zreater ſe:ment of halt cheinleot rwe Cuor, arc fextuple 
vthe crianz'e I GK. Wheretore tiicſe rhree retangic para.ellv. rams do 
'make one rectangle Parallelogram ler upon the baſe I K , and under tue al- 
tinde of the line G O triple, Bur P there are tix p:iimes cqual and like”! p)7.det.r 1, 
'mco the foreſaid priſme , being ter upon each of the {ix baſes of the Cube, 
which priſmes are in proportion to cne another as tiicir bates arc 4, |4)3&7-12- 
'Wheretfore the ſolid compolcd of theſe fix Priimes, tha 1 want ot the baſe 
ABCD the third parc of the leſſer ſeymenr , and raking ins alricude of 
the foreſaid retanyvle Paral:cloyram , rhe {aid altitude ſhall be equal ro 
[three greater ſegments ( one of which is GO ) of halte the fide of rhe 
|Cube. | 

Naw reſteth ro prove that theſe three ſegments want of rhe fide of the 
Cube by the leſſer ſeyment of the icfler {cegment of half che fide of rhe 
Cube. 
| Suppoſe that A B the fide of che Cube, be divided into the greater ſeg- 
ment AC, and into rhe leffer te2ment Ct5r ; divide into rwo equal | r) 39. 6. 
[parts the line AC inthe pointG , andthe line CB in the. point E. And 
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ito the line C G, put the line C L equal. Now foraſmuch as the lines 
AGand GC, are the oreater ſezments of half the line A B, for cach 

of them is the half of the greater ſe2ment of the whole line AB, the lines 
'EBand E C ſhall be the leſſer ſegments of half the line AB. Wherefore 
|the whole line C L is the greater ſeoment , and theline CE is the lefler | 


ALL {eg- } 


_— —— 
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| eth of the propor tion tripled of the diameter AB , to that 


ſegment. Butas the line C Listo the line CE, fo is the line C Etothe 
relidue EL. Wherefore the line E L is the greater ſegment of the line | 
CE, or of the line E B, <qual thereto. Wherefore the reſidue LB is 
the leſſer ſegment of the ſame E B (which is the leſſer ſegment of half the 
ſide of the Cube.) Bur the lines A G, GC, and CL, are three greater | |": 
| ſegments of the halt of the whole line A B, which three greater ſegments 1 


| * | th 


—_ S—_ 1 I \ he 
A oC & Ld of 
oo 


make the altitude of the foreſaid ſolid. Wherefore the altitude of the 
ſaid ſolid wanteth of A B the fide of the Cube by the line LB, which is 
the leſſer ſegment of the line BE, which line BE again is the leſſer ſeg. 
ment ot halt che fide AB of the Cube, Wherefore the foreſaid folid 
conliſting of fix {olids , whereby the Dodecahedron exceedeth the Cube 
inſcribed in it, is ſer upon a baſe which wanteth of che baſe of the Cube, ( 


by a third part of the lefler ſegment, and is under an altitude wanting 
of the ſide of the Cube by the lefler ſegment of the leſſer fegment of halt 
| the ſide of the Cube, Therefore, &c., Which was required to be proved, 


| COROLLARIE. 


| A Dodtcahedronts double to a Cube mmſcribed in it , taking away the third part of 
the leſſer ſegment of the Cube , and moreover, the leſſer ſegment of theleſſer ſeg- | MY Der 
ment of half of that exceſſe. | | 

For if there be given a Cube, from which is cut off a ſolid ſer upona | MI (bal 
third part of the leſſer ſegment of the baſe, and under one and the ſame the 
alritude with the Cube , that ſolid taken away , hath to the whole ſolid | MW {tk 
the proportion of the ſeQion of the baſe ro the baſe 5. Wherefore from Do 
the Cube is raken away a third part of the leſſer ſegment. Again, fora(- whi 
much as the reſidue wanteth of the altitude of the Cube , by the leſler ah 
ſegment of rhe leſſer ſegment of half che alricude or fide, and that reſi D! 
due isa Parallelepipedon, if it be cut by a plain ſuperficies parallel tothe| MW" 
oppoſite plain ſuperficies, cutting the altitude of rhe Cube by a point, 
it ſhall cake away from that Parallelepipedon a ſolid , having to the W 
whole the proportion of the ſe&ion to the altitude tr, Wherefore the ex- fa 
ceſle wanteth of the ſame Cube , by the third part of the leſſer ſegment, Co 
and moreover, by the Jefler ſegment of the leſſer ſegment of halt of that kite 


exceſle, dec 
PROP. 34. THEOR. 34. Y 


The proportion of the ſolid of a Dodecabedron AHBCK,| Y te 
to the falid of an Troſabedron DEF , inſcrited init , confi-\ © 


| 


line K A , which coupleth the oppoſite baſes of the Dodecabraron, 
and of the proportion of the fide 1O of the Cube , to the ſide 
1G, of the Icoſabedroninſcribedin one and the ſame Sphere. | 
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Conftrufior Þ Ec AB be the diameter of the Dodecahedron, and let the 
line which coupleth the centers of the oppoſite baſes be K Hz 
and let the diameter of the Icoſahedron be D E. Now foraſmuch as one 
and the ſame circle contcineth the Pentagon of a Dodecahedron , andthe 
riangle of an Icoſahedron deſcribed in one and the fame Sphere: Ler 
that circle be I GO. Wherefore I O is:the fide of the Cube, and IG 
the fide of the Icoſahedron, I ſay then that the proportion of the Dodeca- 
hedron AHBCK, tothe [coſahedron DE F inſcribed in it, confiſteth 
of the proportion tripled of the line A B to the line KH, and of the pro- 
portion of rhe lineI O ro the line I G, | 


D 


8: 
| 
| 


b- . 
. 
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Demonſtration | ſmuch as the Icoſahedron DE Fis inſcribed in the 
| Dodecahedron A BC, by ſuppoſition, the diameter DE 
hall be equal co the line KH >, Wherefore the Dodecahedron ſet upon 
he diameter K H ſhall be inſcribed in the ſame ſphere , wherein the Ico- 
ahkedron DEF is inſcribed : Bur the Dodecahedron AHB CK is to the 
Dodecahedron upon the diameter KH , in triple wn of that in 
which the diameter A B is to the diameter K H ©, and the ſame Dode- 
ahedron which is ſet upon the diameter KH , hath to the Icoſahedron 
DEF (which is {et upon the ſame diameter , or upon a diameter equal to 
t to wit, D E.) that proportion which I O the fide of the Cube, hath to 
1G, the tide of the Icolahedron , inſcribed in one and the ſame ſphere 4, 
'Wherctore the proportion of the Dodecahedron AHBCK, to thelco- 
{ahedron D E F inſcribed in it , conſiſteth of the proportion tripled of the 
diameter AB, totheline K H , which coupleth the centers of the oppo- 
te baſes of the Dodecahedron (which proportion is that which the Do- 
decahedron A H B C K hath to the Dodecahedron ſet upon the diameter 
KH) and of the proportion of I O the fide of the Cube, to l G the ſide of 
the Icoſahedron (which is the proportion of the Dodecahedron ſer upon 
the diameter KH, to the Icolahedron DEF, deſcribed in one and the 
lame ſphere ©: ) Therefore che proportion of the ſolid of a Dodecahe- 
dron , &c. *Which was required tobe proved, 


PAOP. 35, THEO. 26. 
The fold of a Dodecabearon contemeth of a Pyramis cir- 
umſcrubed about it , two ninth parts , taking away a third 
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e) 5- def. 6. | 
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| part of one mnth part of te leſſer ſegment (of a lie divided þ 


| 
| 
' 
[ 
| 
| 


an extream and mean proportion) and moreover the leſſer ſee- 


ment of the leſſer ſegment of balf the reſidue. 


Demonſtration FT hath been proved that the Dodecahedron, together with 

: (| the Cube inſcribed init, 1s centeined in one and the ſame. 
Pyramis *, Anditis manifeſt b that the Dodecahedron is double to the 
ſame Cube, taking away the third part of the leſſer ſegment, and mae. 
over, the leſſer ſegment of the lefler {ſegment of half the reſidue, or of this | 


. exceſſe. But aPyramis is to the ſame Cube inſcribed in it noncuple«, 


Wherefore the Dodecahedron inſcribed in the Pyramis , and conteining | 
the ſame Cube twice , raking away the ſame third of the leſſer ſegment, 
and moreover;the leſſer ſegment of the leſſer ſegment of halt the reſidue, 
ſhall contein ewoninth parts of the ſolid of the Pyramis (of which ninth 
parts each is equal to the Cube) taking away the ſame excefle. Therefore, 
&c. Which was required to be proved. 


PROP. 36. THEOR. 36. 
An Ottohedron ABCE 


| 'P L, exceedeth an Iroſabedrm 
- HKEGMXNVDSQT, 
| by a Parallelepipedon ſet upm 
ST Nf \RSp 7h ſquare of the fide of the 
: 5 Icoſabedron , and having ti 
1 bis altitude the line which # 
the greater ſegment of bu 
the ſemidrameter of the Oftt- 
bedron. 


Conſtruction = the diameters AZRC and BROIF, andthe 
| perpendicular K O pazallel to the line A ZR, | 


L 


WW 


| Demonſtration F,Oraſmuch as * the triangles K D GandKEQ are deſcri- 


bed in the baſes AP F and ALF, of the Octohedron, 
Therefore about the ſolid angle there remain upon the baſe F E Grhree! 
triangles KE G, K FE, andK F G, which contein a Pyramis KE F G)] 
unto which Pyramis ſhall be equal and like the oppoſite Pyramis 
MEFG, ſetupon the ſame baſe FEG b, And by the {ame reaſon (hall! 
there of every ſolid angle of the Otohedron remain two Pyramids,equal 
andlikez towit, two upon the baſe AH K, two upon the baſe BN V, 
two uponthe baſe DPS, and rwo upon the baſe Q L T. Now then thete| 


ſhall be made twelve Pyramids, ſer upon a baſe conteined of the "o_ of | 
©! 
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the Icoſahedron,and under two leſſer ſezments of the {1de of the Octohe- 
don conteining a right angle, as for example, thebaſe GE F. And foraſ- 
much as the fide GE fubrendinga right angle;is < in power donble to cicher 
of the lines EFand FG,and ſo the fide KH is in power double toceither of the 
fides A H and AK;and either of the lines A H,A K, or E Fz4F G,is in power 


double to cither of the lines AZ or ZK, which contein a right angle, 


| madein the triangle or baſe A HK , by the perpendicular AZ, VWhere- 
| fore ic follows that the ſide G E or H K ,'is in power quadruple to the tri- 


| ang'eE F Gor AHK. Bur che Pyramis KEF G , having his baſe E F G 


inche plain F L BP, of the Octohedron. y ſhall have to his alticude che 
perpendicular K O 4, which is the greater ſegment of the ſemidiamerer 
of the Otohedron <, Wherefore three Pyramids ferrunder the ſamealti- 
tude, and upon equal baſes ſhall be equal co one Priſme ſet upon the ſame 
baſe, and under the ſamealtitude f. VVherefore four primes ſet upon the 
baſe G E F quadrupled (which is equal to the ſquare of the fide GE) and 
under che altirude K O (or RZ che greater ſegment (which is equal to KO) 
ſhall contein a ſolid equalto the rwelve Pyramids,whici twelve Pyramids 
make the exceſle of the Otohedronabove the Icoſahedren in{cribed in it. 
Theretore an Ocohedron, &c, Which was required to be proved, 


COROLLARTIE, 

A Pyramis exceedeth the double of an Iroſahedron inſcribed m it, ty aſulid ſet 
9902 the ſquare of the fide of the Icoſahedron inſcribed in it , and bauing to his 
altitude thas whole line of which the fide of the Icoſahedron us the greater ſeament, 

For 8 it is manifeſt that an, Otohedron and an Icoſahedron inſcribed in 
it, are in{cribed in one and the ſame Pyramis, It hath been proved like- 
wife chat a Pyramis is double to an Octohedron inſcribed in it, Where- 
fore the two exceſſes of the two Oftohedrons (unto which the Pyramis is 
equal) above the two Icoſahedrons ( inſcribed in the ſaid ewo Oftohe- 
drons) being brought into a ſolid , the ſaid ſolid ſhall be ſetupon the ſame 
ſquare of the ſide of the Icoſahedron , and ſhall have to his altitude the 
perpendicular K O doubled, whoſe double —_— the oppoſtte fides H K 

1 


and X M, makech the greater ſegment the ſame ſide of the Icoſahedron i, 

PROP. 37. THEOR, 37. 

A If ma trian- 
C.......BL_| NEC... _E vg to bis baſe 
| P; :0 F $6.8 

: 23 a rational line 

| : : o | 
| | : : + | {tt BG, the 
K BY UN + fides A B and 
Sg — AG 6 commen- 
Ok NO 7 — Has ſurable n power 


— 
b the baſe , and from the top A be dramnto the baſe a perpen- 


arular 
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L 


dicular line AP , cutting the baſe , the ſeftions of the baſe ſbal 
be commenſarable mlength to the whole baſe , and the perpendicy- 
lar ſball be commenſurable m power tothe ſard bole baſe. 


Conſtruftion USL on either fide the line BG, tothe points C andE, 

and unto the line A G-put the line G E equal, and unto the 
line A B put the line B Cequal. And upon the lines C B, BG, and GE, 
deſcribe the {quares BK, BD,andGL, and from the greater of the 
ſquares of the lines AB or A G, which letbe G L, cutoff a Parallelogram 
EM, equal to the leſſer ſquare BK 2, and dunto the reſidue GM, ler 
there be applyed upon the line G D , an equal reQangle Parallelo- 
oram O D. 


Demonſtration | hr gar as the angles APBand APG are rightan- 

gles; therefore © the line A G conteineth in power the 
two lines AP and PG, and the line AB the two lines AP andPB, 
Wherefore how much the line A G conteineth in power more than the 
line A B, ſomuch alſo doth the line P G contein in power more than the 
line BP, towit, taking away the common ſquare of AP, thereis left the 
excelle of the ſquare Þ G , above the ſquare of BP. But the ſquare of 


| Ti 


F Locmmmgnmmmnnatocamatocoocet 

TD D 

AG (whichis G L) exccedeth the ſquare of A B(ro wit, the ſquare BK) 
by the reQtangle Parallelogram ©& M or O D, by Conſtrution, Where- 
forethe ſquare of Þ G exceedeth the [quare of BP, by the retangle Pa- 


rallelogram OD. And foraſmuch as unio the ſquares of AB and AG; | 


are equal the ſquares of APandPB, andof AP and PG, and their ex- 
ceſſe is taken away , to wit, the rectangle Parallelogram O D, there 
ſhall be Jeft the ſquares of APand PO, <qualtothe ſquares of AP and 
PB, and taking away the ſquare of AP, which is common , the reſidues, 
to wit , the (quares of BP andP ©, ſhall be equal, and thcrefore their 
ſides (to wit, the lines BP and P O) are equa). And foraſmuch as the 
{quares G L and B K are(by ſuppoſition) rational, and therefore commen- 
ſurable, their exceſſe O D ſhall be commenſurable unto them 4 ; and 
therefore ir is rational ©, Wherefore the rational Parallelogram O D be- 
ing applyed upon the rational line G D (or BG) maketh the breadth OG 


rati- | 
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' rational and commenturable in length tothe whole line B G f, Bur ifthe | f ) 20. _ 
whole line B G be commen(urable toone of the parts O G , the lines B O, 

'0G, and BG, ſhal|be commenſurable 8. Wherefore alſo theline O G | g) 15. 1.6 
| ſhall be commenſurable ro the halt of the line BO ; towit, to theline 

'PO, or P Bh. And foraſmuch as therwolines P O and O Garecommen- |h) 12, 16. 
 ſurable , chewhole line P G ſhall be commenſurable to theline PO, or 
'tothelineP B!, Wherefore either of the lines P G and Þ B ſhall be com- i) 15-16 

| menſurable unto the whole line GB k, Wherefore the lines BG, PB, |k) 15. 10, 
and PG, have to one another that —_— which numbers have 1. I) 5. 13. 

| Wherefore the ſe&ions P Band ÞP G, of the baſe BG, arc commenſura- 

'blein length ro the ſamg baſe m, m) 6. 10. 

B Fs ts.” S& EX E, 
| TG cane 3 ies 
F HT OR A OT 

| D | 

And now that the perpendicular AP is commenſurable in power to the 
'alc BG, is thus proved. Foraſmuchas the ſquare of AB is by ons 

ton commenſurable to the ſquare of B G , and unto the rational ſquare 
of A B, is commenſurable the rational ſquare of P B n, Wherefoxe-the | n) 12, 11, 
[reſidue , to wit, the ſquare of P A, is commenſurable to the ſame 
fquareof BP 9, Wheretore y the ſquare of P A is commenſurable to the | 9) 15+ 27+ 
whole ſquare of BG. Wherefore the perpendicular A P is commenſura- - ; _ ” 
q) 3. de-10- 


blein power to the baſe BG 4, Which was required to be proved. 

| 'In demonſtrating of this we made no mention at all of the lengeh of 
the ſides AB and AG, buronly of the length of the baſe BG , for that 
theline B G is the rational line firſt ſet , and the other lines AB and AG, 
are ſuppoſed to be commenſurable in power only to the line B G. Where- 
ore if char be plainly demonſtrated , when the fides are commenſurable 
in power only to the baſe , much more eaſily will it follow , it the ſame 
ides be ſuppoſed to be commenſurable both in length and in power 
tw the baſe , char is , it cheir lengths be expreſied by the Roots of 
| quare numbers, 


COoL PMAMEYS ES 


| By the former things demouſirated , it is manifeſt that if from the powers of 
the baſe , and of one of the ſides be taken away the power of the other ſide , and if 
[the balf of the power remaining be applyed upon the whole baſe , it ſhall make the 
\readth that ſefion of the baſe which ts ceupled to the firſt ſide. 


For from the powers of the baſe BG, and of one of the ſides AG, 
that 
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| thatis, from che ſquares BD andG L , the power of the other fide AR, 
ro wit, the ar. K-(or the Paralletogram E M is taken away.) And of 
the reſidue (to wit, of the ſquare B D,, and of the Parallelogram O Þ gx | 
DR, whichby ſuppoſition is equal ro O D) the half (to wit, of the whole | 
FR, whichisÞ D, forthelinesGR and PB are cqual to the lines Go | 
and PO) is applyed to the whole line B G or GD , and miketh the 
breadth the line 2 G , the ſection of the bale BG , which ſcion is cou: | 
pled to the firit fide AG. Andby the ſame reaſon 1n the orher fide, it 
from the ſquares BD and BK, be taken away the ſquare G L, there 
ſhall remain th angle Parallelozram F O ; for the Parallelogram 
EM is equal to the a BK, and tle Parallelogram GM to the Pa. | 
rallelogram G Mjto the Barallelogram O D. Wheretore E P the halt of 


the ref1due F O makerhthe breadth BP , which is coupled to the fir | 
{ide taken A BY a | 


"i EMEDLLANTIEL IL 
"na drawn from an angle of a triangle do cut the baſe, the ſedi. 


"ores ; | | 
04:5 are to the other ſides 1n power proportional byan Arithmetical proportion, | 


For it was proved thatthe exceſle of the powers of the lines AG and | 
AB, is one and the ſame witi the exceſle of the powers of the lines PG ' 
and PB: lf therefore the powers do equally exceed one another , they 
(hall by an Arithmetical proportion be proportional. 
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—27 Egular Solids are ſaid to be compoſed and mixt 

#2] when each of them is transformed into other 
Solids, keeping ſtill che forme, number, and in- 
clination of the baſes, which they before had 


tormed into mixt Solids, and other ſome into 

| ſimple. Intomixt, as a Dodecahedron and an 
<<—| Icolahedron, which are transſormed or altered, 
| | A WY 


Ll 

\#/.4'E —_- 

\ ,*UFY 

: 0) ”-) 
” 


rake away the ſolid angles ſubtended of plain 


the Sclid remaining after the taking away of thoſe ſolid angles, is called 
an Icolidodecahedron. If you divide the fides of a Cube and of an Ofto- 
hedron into two equal parts , and couple the ſe&ions , the lolid angles 
lubrended of the plain ſuperficies made by the coupling lines , being ta- 
ken away , there ſhall belefta ſolid , which 1s called an ExoRohedron, 
Sothat both of a Dodecahedron and alſo of an Icoſahedron , the Solid 
which is made ſhall be called an Icofidodecahedron ; and likewiſe the 
Solid made of a Cube, and alſo of an Oftohedron , ſhallbe called an Ex- 
«ohedron. But the other Solid , to wir, a Pyramis or Tetrahedron, is 
transformed into a {imple Solid; for if you divide into two equal parts 
ach of the ſides of the Pyramis, triangles deſcribed of the lines which 
couple the ſections, and ſubrending and taking away the ſolid angles of the 
Pyramis, are equal and like unto the equilateral triangles left in each of 
the bales, of all which triangles is produced an Ocohedron, to wit, a 


imple , and not a compoſed Solid. For the Otohedron hath four baſes, 


ro one another, ſome of which yer are tranl- 


if you divide their ſides into two equal parts, and | 


uperficial figures , made by the lines coupling thoſe middle ſeQions z for ' 


Yyy like 


m—_— 
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| like innumber, form, and mutual inclination with the baſes of the Pyrz- 
mis, and hath the other four baſes with like fituation oppoſire and pa. 
rallel ro the former. Wherefore the application of the Pyramis taken 
ewice , maketh a ſimple Octohedron, as the other Solids make a mix; 
compound Solid. 


DEFINITION S. 


”  — 


x An Exoftohedron is a ſoad figure contemed of fox equl 
ſquares , and e1gbt equilateral and equal triangles. 
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'2 An Irofudodecabedron is a fold figure -conteined under 
| twelve equilateral, equal, and equiangled Pentagons, and 
| p | | 

| tnenty equal and equilateral triangles. | 


| 
| For the better underſtanding of the two former Definitions, and alſo of 
the ewo Proportions following, I have here fer two figures, wroſe fi- 
 gures if- you firſt deſcribeupon paſted paper or ſuch like matter, and then 
| cur chem and fold them accordingly , they will repreſent unto you the 
| perte& formes of an Exotohedron , and of an [colidodecahedton, 


| 


| PROBLEME 1. _ 

To deſeribe an equilateral and equuangled Exottobezron , 
and to contemn 1t 1n-a 21ven Sphere , and to prove thats the 
Diameter of the Sphere is double to the fide of te..ſaid 
| Exoctubedron. | 


| Conflruflion CUppole a Sphere, whoſe diameter let be AB, and,abour 
| the diameter AB. let there be deſcribed a ſquare 4 ,; and 
upon the ſquare let there be deſcribed a Cube Þ , which let be CD EF 
IQTVR; andler the diameter thereof be QR, and,che center $.. Di- 
videthe ſides of the Cube into two equal parts.in the points G, H, IK, Lz 
| MN, O, P, &c. and couple the middle fe&ions by the Tight lines I N, 
NO, OP, PJ1, and ſuchlike, which ſubtend che angles of the tquares 
| or baſes of the Cube ; and they 
| C L Q arc equal © , and comcin,right an- 
gles, as the angle NIP. Forthe 
angleNID, which is ar the baſe 
of the Ifoſceles triangle N DI, js 
the half of a right angle, and fo 
likewiſe is the oppolite angle R IP. 
Wherefore the reſidue NIP is a 
right angle,and ſo the reſt. VYhere- 
O fore N IPO is a ſquare. And by 
the ſame reaſon ſhall the reſt NM 
LK, KGH I, &c. infcribed in the 
bafes of the Cube, be ſquares, and 
they ſhall be fix in number, accord- 

. F go the number of the baſes of 
— — iB the Cube.. Again, foraſmuch as 
o the triangle KIN ſubtendeth- the 
lid angle D of che Cube, and likewiſe the triangle K GL. the ſolid an- 
ge C, and ſo thie reſt which ſubtend the right ſolid angles of the Cube, 
and theſe triangles are equal and equilateral {to wit)being made of equal 
ldes , and theyare the limics or borders of the ſquares , and the ſquares 
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the limits or borders of them as hath been before proved. Wherefore | 


C) 4+ 7: 
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LMN OPHGK isan ExoRohedron by the definition , and is equilate. | 
ralzfor ir is conteined of equal ſubrendant lines, it is alſo equiangled, fo | 
every ſolid angle thereof is conteined under two ſuperficial angles of ryy | 
ſquares , and two ſuperficial angles of two equilateral criangles, 


— 


ſes of the Cube are parallels , the plain extended by the 
right lines Q T and V R, ſhall be a Parallelogram. And4or that alſoin 
that plain lyeth QR , the diameter of the Cube , and in the ſame plain| |; 
alſois the line M H , which dividerh the ſaid plain into ewo equal parts, | Y| y 
and alſo coupleth the oppoſite angles of the Exocohedron; this line MH | 
d) Co.34.1. | therefore divideth the diameter into two equal parts 4, and alfo divi.| F 


&) 4-1. i, | deth ir ſelfe in the {ame point ,z which let be $, into two equal partse,| | 2+ 
And by the ſame reaſon may we 


C L Q provethat the reſt of the lines which | | 
couple the oppoſite angles of the Ex. | Y | tx 
oftohedron, do in S the centerof | IV} 
-pthe Cube, divide one another into | Y |#< 
two equal parts , for each of thean-| Y| - 
angles of the ExoQohedron arefet | WY ind 
in each of the baſes of the Cube, | Y 
Wherefore making the centerthe 
© point S,with the diſtance $ H or$M 
deſcribe a Sphere, and it ſhall couch 
every one of the angles equidiſtant 
from the point $S. 

And foraſmuch as AB the dia- 

F ' F meter of the ſphere given , isput 

A kn — =——B cqual to the diameter of the baſe of 

, the Cube, to wit, to the line RT, 

f) 33- 1, | andtheſamelineR T is equal tothe line M H*, which line M H coupling 

| the oppoſite angles of the Exoftohedron, 1s drawn by the center, Where- 

fore 1t is the diameter of the Sphere given which conteineth the ExoRo- 
hedron. 

Laſtly , foraſmuch asin the triangleR F T, the line Þ O doth cut the 
fides into two equal parts, it ſhall cut them proportionally with theba- | 
g) 2» 6. ſes, towit, as FRistoFP, ſoſhallR TbetoP O 8. Bur F R is double 
to FP by ſuppoſition: Wherefore RT , or the diameter HM, is allo 
double to the linePO, the fide of the Exo&tohedron, Wherefore we \gles 


th 
Demonſtration FOraſmuch as the oppoſite fidesand diameters of the ba. : 
ea 
P, 


have deſcribed, & c, Which was required to be done, Pr 
PROBLEME 11. the 

To deſeribe an equilateral and equiangled Irofidodecabearn, | ge 
and to comprehend it in a ſphere given , and to prove that tht Li 
Drameter being drouded by an extream and mean proportum ; tr 
maketh the greater ſegment double to the fide of the Iroſia- line 
decabearon. = 
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| 
| Conflra2;on CUppoſe that the diameter of che ſphere given be NL , and 
| a divide the line N Lz by an extream and mean proportion 1n 
la point I, and the greater ſegment thereot lecbeN I; and upon the line 
NI deſcribe a Cube Þ , and abour this Cube ler there be circumſcribed a 
Nodecahedron ©; and lertheſame be ABCDEFHKMO, and divide 
each of the {ides into two equal parts in the points Q, R,$,T,V,X, Y,Z, 
P,, 4, G, XC. and couple the {eftions with righe lines , which ſhall ſub- 
tend the angles of the Pentagons , as che lines PG, GV, VQ, 2#Y>, 
YR, RQ,VT, TX, XV, andſornetclt, | 


Demonſtration FOraſmuch as theſe lines ſubtend equal angles of the Pen- 
ravons, and thoſe equal angles are conteined of equal fides 
[to wit, of the halves of rhe ſides of che Pentagons; theretore thoſe ſub- 
[tending lines are equal 4. Wheretore the triangles GQV, Y QR, and 
'VXT, and the reſt , which take away ſolid angles of the Dodecahedron; 
arc equilateral. . 
| Again, foraſmuch as inevery Pentegon are deſcribed five equal righr 
lines, coupling the middle fſeCtions of the fides , as are the lines @ V, 
VT, T'S, SR, andR Q, they deſcribe a Pentagon in rhe plain of the 
Pentagon of the Dodecahedron, And 
the ſaid Pentagon is conteined in a 
circle , to wit, whole center is the 
center of a Pentagon of the Dodeca- 
hedron, For the lines drawn from 
that center to the angles of this Pen- 
O tagon are equal , for that they are 
perpendiculars upon the baſes cut c, 
W heretore the Pentagon 2RSTV, 
is cquiangled *. And þy the ſame 
reaſon may the reſt of the Pentagons 


hedron , be proved equal and like. 
Wherefore thoſe Pentagons are 

twelve in number: And foraſmuch 

= — T. astheequal and like triangles do{ub- 


eles of the Dodecahedron; therefore the ſaid triangles (hall be ewenty in 
'namocr. Wherefore we have deſcribed an Icofidodecahedron by the de- 
finition z which Icoſidodecabedron is equilateral , for that all the ſides of 
the triangles are equal and common with the Pentagons, and it is alſo 
equiangled. For each of the ſolid _— is made of two ſuperficial an- 
'gles of an equilateral Pentagon, and 0 

| teral triangle : : 

|" Now let us prove thar ir is conteined in the given ſphere whoſe Diame- 
'teris NL. Foraſmuch as perpendiculars drawn from the centers of the 
| Dodecahedron , tothe middle ſe&ions of his fides, are the halves of the 
lines which couple the oppoſite middle ſeions of the ſides of the Dode- 
\cahedron 8, which lines alſo ® do inthe center divide one another into 
wo equal parts, Therefore right lines drawn from that point to _ 
angles 


Gut 


deſcribed in the baſes of the Dodeca- | 


tend and take away twenty ſolid an- |, 


rwo ſuperficial angles of an equila- | 


a) 30. 6. 


| 
b)15.13. 
'C) 17, 13. 


4d) 4. I 


Ce) 12-4, 
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f) t1. 4. 


| 


9) 3 Cor.of 
19.13, 
h) iden. 
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k)Co.39-1. 
1) 2. 6+ 
, 


m) 4. 6+ 
n) 2 Cor.of 


I7, 13s 


| ro one another one and the ſame inclination. By reaſon whereof there lie 


angles of the Icoſidodecahedron (which are ſet in thoſe middle ſeQions) 

are equal, which lines are 30 in number, according to the number of the, 
fides of the Dodecahedron ; for each of the angles of the Icoſidodecahe. 

dron are ſet in the middle ſe&ions of each of the (ides of the Dodecahedroy, 

Wherefore making the center the center of the Dodecahedron , and the | 
ſpace any one of the lines drawn from the center to rhe middle ſe&ions, 
deſcribe a ſphere , and it (hall paſle by all the angles of the Icoſidodecahe. | 
dron , and ſhall contein it. 

And foraſmuch as the diameter «| 
this ſolid , is that right line whoſe | 
greater ſegment is the fide of the | 
Cube inſcribed in the Dodecahe. | 
dron i, which {ide is N I by ſuppoſi 
tion, VWheretore that ſolid is contein- 
ed in che ſphere given, whole diz- 
meter is putto be the line N L, 

Now let us prove that the greater 
{ſegment of the diameter is doubleto 
.2 V the {ide of the ſolid. Foraſmuch 
as the {ides of the triangle A EB, are 
in the points 2 and V divided into 
two equal parts, the lines Q V and 
: BE are parallels k, Wherefore as 

FE —, Ati AV, it. 

Bur theline AE is double to theline 

AV. Wherefore the line BE is double to the line Q V m, Now the line 

BE isequaltoN1, or to the fide of the Cube 5; which line NI isthe 

reater ſegment of the diameter N L. Wherefore the greater ſegment 

of the diameter given is double to the fide of the Icofidodecahedron in- 

ſcribed in the given ſphere. Wherefore, We have deſcribed, 8&c. Which 
was required to be done, 


— 


Adwerti f, ement, 


"To the underſtanding of the nature of this Icoſidodecahedron , you 
muſt well conceive the paſſions and proprieties of both theſe ſolids, of 
whoſe baſes it confiſteth , to wit, of the Icoſahedron and of the Dodeca- 
hedron, And although in it the baſcs are placed oppoſitely , yer havethey 


hidden in it the a&ions and paſſions of the other Regular Solids. Aqdl 
would have thought ir not imperrtinent to the purpoſe to have ſer forththe 
inſcriptions and circumſcriprtions of this Solid , it want of time had nat 
hindred. Bur to the end the Reader may the better atrein to the under- 
ſtanding thereof, I have here following briefly ſer forth , how it may in or 
about every one of the five Regular Solids be 1n{cribed or circumſcribed, 
by the help whereof he may , with ſmall travail or rather none at all, ha- 
ving well poiſed and conſidered the Demonſtrations apperteining to the 
foreſaid five Regular Solids , demonſtrate both the inſcription of the ſaid 
Solids in it, and the inſcription of it in the ſaid Solids, 
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Of the inſcriptions and circumſcriptions 
of an Icohdodecahedron. 


N Icofidodecahedron may contein the other five regular bodies, Fer 
icwill receive the angles of a Dodecahedron mn the centers of the rrian- 

gles which ſubrend the ſolid angles of the Dodecahedron, which ſolid an- 
gles are twenty in number , and are placed in che ſame order in which 
the ſolid angles of the Dodecahedron taken away, or ſubtended by 
them, are. And by that reafon ir ſhall receive a Cube and a Pyramis con- 
eined in the Dodecahedron ,, when as the angles of rhe one, areſer inthe 
angles of the other, | 

An Icoſtdodecahedron receiveth an Otohedron , m the angles cutting 
the ſix oppoſice ſeions of the Dodecahedron , even as it it were a ſimple 
Dodecahedron. 

And it conceineth an Icofahedron, placing the twelve angles of the Ico- 
ſahedron in the ſame centers of the twelve Pentagons, 

may alſo by the fame reaſon be inſcribed in each of the five regular 
bodies; ro wir, Ina Pyramis , if you place four triangular baſes concentri- 
cal wich four baſes of che Pyramis , after the fame manner that you in{cri- 
bed an Icoſahedron in a Pyramis; fo hkewiſe may it be inſcribed in an 
0Rohedron , if you make cighr baſes thereof concentrical with the eighr 
(baſes of che Ototiedron. Ir ſhallalſo be infcribed in a Cube , if you place 
the angles which receive the Octohedran in ir, in the centers of the baſes 
of the Cube. A2ain, you ſhall inſcribe ir in an Icofahedron, when the rri- 


angles compaſſed in of che Pentagon baſes , are concentricalwith the zrian- | 


'gles which make a ſolid angle of the Icoſahedron, | 
| Laſtly, ir ſhall be inſcribed ina Dodecahedron, if you place each of 
(the angles chereof in che middle feions of- the {ides of the Dodecahedron, 
according ro the order of the Conſtruction thereof, | 

The oppolire plain ſuperficieces alſo of this folid are parallels. For the 
oppolice ſolid angles are fubrended of parallel plain ſuperficieces, as well 
in che angles of che Dodecahedron ſubcended by triangles, as in the an- 
las of the Icolahedron ſubrended of Pentagons , which thing may calily 
| demonſtraced. Moreover in this {olid are infinite properties and pal- 
(ſions , ſpringing ot che folds whereof it is compoſed, 
| Wheretore ir is manifeſt that a Dodecahedron and an Icoſahedron, 
mixed, are transformed into orc and the {elf ſame ſolid of an Icofidode- 
\cahedron, A Cube alto and an Octohedron are mixed and akered into 
another ſolid, ro wit , into one and the fame Exoftohedron. But a Pyra- 
= is cransformed into a {imple and perted ſolid , ro wit, into an Oco- 
| ron, 
| -If wewill frame thele wo ſolids joynee together into one ſolid , this 
'onely muſt we obſerve. | 
| In the Pentagon of a Dedecahedron inſcribe a like Pentagon , and let 
ts angles be fer in the middle ſections of the Pentagon circumlcribed, and 
then upon the ſaid Pentagon inſcribed let there be ſct a ſolid angle of an 
Tcoſabedron , and ſo oblerve the ſame order in cach of the bafes of the 
Dodecahedron , and the folid anzles of the Icoſahedron fer upon theſe 
| Pentagons ſhall produce a ſolid conſiſting of the whole Dodecahedron;and 
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whole Icoſahedron. In like ſort, if in every bale of the Icofahedron, the | 
fides being divided into two equal parts , be inſcribed an equilateral tri. 
angle, and upon each of thoſe equilateral triangles be ſera ſolid angle of 
a df org, 4 , there ſhall be produced the ſame ſolid conliſting of the 
whole Icoſahedron, and of the whole Dodecahedron. | 

And after the ſame order, if in the baſes of a Cube be inſcribed ſquares 
ſubtending the ſolid anglesof an Oftohedron , or in thebaſcs of an Os. | 
hedron be inſcribed equilateral triangles ſubtending the folid angles of | 
Cube, there ſhall be produced a ſolid conſiſting of either of the whole | 
ſolids, to wit, of the whole Cube, and of the whole Oftohedron. 

Bur equilateral triangles inſcribed in the baſes of a Pyramis , having 
theirangles ſet in the middle ſeftions of the (ides of the Pyramis , andthe 
ſolid angles of a Pyramis , ſerupon the ſaid equilateral triangles, there 
ſhall be produced a ſolid conhilting of two equal and like Pyramids, 

And now if in theſe ſolids thus compoſed, you take away the ſolid an- 
gles, there ſhall be reſtored again the firſt compoled ſolids, rowit, the 
ſolid angles taken away from a Dodecahedron and an Icolahedron com 
ſed into one, there ſhall be lefr an Icolidodecahedron, the folid angles 
taken away from a Cube and an Oftohedron compoled into one (olid, 
there ſhall be left an Exoftohedron. Moreover, the ſolid angles taken 
away from two Pyramids compoſed into one lolid, there hall be leftan 
Octohedron, 


[ 


Of the nature of a trilateral and equilateral Pyramis. 


x A trilateral equilateral Pyramis is divided into two equal parts, by 
three equal ſquares , which in the center of the Pyramis cur one another 
into two equal parts, and perpendicularly, and whole angles are ſerin 
the middle ſe&ions of the (ides of the Pyramis. 

2 From a Pyramis are taken away 4 Pyramids like unto the whole, 
which utterly take away the ſides of the Pyramis, and that which is left 
is an Oftohedron inſcribcd in rhe Py ramis in which all the ſolids inſcribed 
in the Pyramis are conteined. 

3 A perpendicular drawn from the angleof the Pyramis tothe baſe, is 
double to the diameter of the Cube inſcribed in ir. 

4 Anda right line coupling the middle ſeftions of the oppoſite (idesof 
the Pyramis is triple to the {ide of the ſame Cube. 

a 5 The ſide alſo of a Pyramis is triple to the diameter of the baſe of the 
ube. 

6 Wherefore the ſame ſide of the Pyramis is in power double to the 
right line which couplerh the middle ſeQions of the oppoſite ſides. 

7 And it is in power ſeſquialter ro che perpendicular which is drawn 
from the angle to the baſe, 

8 Wherefore the perpendicular is in power ſeſquitertia to the line 
which couplerh the middle ſeCtions of the oppoſite ſides. 

9 APyramis and an Oftohtedron inſcribed in ir, alſo an Icoſahedron in- 
{cribed in the ſame Octohedron, do contein one and the ſame ſphere. 


Of the nature of an Odobedron. 


x1 Four perpendiculars of an Octohedron, drawn in four baſes thereof 
from two oppoſite angles of the ſaid Oftohedron, and coupled gore 
| Y 
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diameters is in power double ro che other diameter. 

2 For it hath the ſame proportion that the diameter of the Ocohe- 
dron hath to the fide of the Otohedron. 

3 An Octohedron and an Icofahedron inſcribed init, do contein one 
and the ſame ſphere. 

4 The diameter of the ſolid of the Oohedron is in power ſeſquialter 
tothe diameter of the circle which contcineth the baſe, and is in power 
duple ſuperbipartiens tertias (that is, as $8 to3z) to the perpendicular or 
fide of the forelaid Rhombus ; and moreover is in lengrh triple to the line 
which couplerh the centers of the next baſes. 

5 Theangle of the inclination of the baſes. of the Otohedron , doth 
with the angle of the inclination of the baſes of che Pyramis, make angles 
equal ro rwo right angles, 


Of the nature of' a Cube. 


| 1 The diameter of a Cube is in power ſeſquialter to the diameter of 
| bisbaſe., 
| 2 And is in power triple to his fide. 
3 And unto the line which coupleth the centers of the next baſes , ir is 
| In power "gs ny | | 
4 Again, the fide of the Cube, is to the fide of the Icoſahedron in- 
{cribed in it , as the whole is to the greater ſegment. 
| 5 Unto the ſide of the Dodecahedron, it is gs the whole is to the leſſer 


6 Untothe ſide of the Otohedron it is in power duple. 
7 Unto the fide of the Pyramis it is in power fubduple. | | 
$ Again, the Cube is triple ro the Pyramis, but co the Cube the Do- 

decahedron 1s in a manner double, Wherefore the ſame Dodecahedron is 

ina manner ſextuple to the ſaid Pyramis, 


Of the nature of the Icoſabedron. 


1. Five triangles of an Icoſahedron, do makeafolid ahgle, the baſes of 
which triangles make a Pentagon, If therefore from the oppoſite baſes of 
the Icoſahedron be raken the other Pentagon by them deſcribed , theſe 
Pentagons ſhall in ſuch ſor cur the diameter of the Icoſahedron which 


berween the plaines of rheſc two Pentagons ſhall be the greater ſegment , 
and the reſidue which is drawn from the plain-ro the angle, ſhall be the 
lefler ſegment. | | ms 

2 If the oppoſite angles of two baſes joyned rogether, be coupled by 
gt line , rhe greater ſegment of that right line is che fide of the ]co6- 

edron. 
..3 Alinediawn from the center of the Icoſahedron tothe angles , is in 
power quintuple to halt that line,which is taken berween the Pentagons, or 
of the half of thar line, which 1s drawn from the centet of the circle which 
conteineth the foreſaid Pentagon , which two lines are therefore equal, 

4 The fide of the Icolanedron conteineth in power either of them, and 
ao the leſſer ſegment , ro wit, the line which fallech from the ſolid angle 
to the Pentagon, 

5 The diameter of the Icofahedron conteineth inpower the whole line, 

Z 2 2 which 


by choſe 4 baſes, deſcribe aRhombus , or Diamond figure; one of whole | 


couplerh rhe foreſaid oppolite angles , that that part which is conteined |- 
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| which coupleth the oppoſite angles of the baſes joyned together , and 
| | P | . 

* | thegreater ſegment thereof, to wir the fide of the Icofahedron. 
| 6 The diameter allo isin power quintvple to che line which was taken 
| between the Pentagons , or to the line which is drawn from the center tg | 
the circumference of the circle which conteinerth che Pentagon compoſeg 


| | of the ſides of the Icoſahedron. 

7 The dimetient conteinerh in power the right line which coupleth the 
centers of the oppoſite baſes of rhe Icoſahedron , and the diameter of thy 
circle which conteinerh rtic baſe. 
| 8 Again, the ſaid dimeticnr conteineth in power the diameter of the 
circle which conteineth the Pentagon, and alſo the line which is drawn 
from the center of rhe ſame circle rothe circumference : Thar is, ji; | 
quintuple to the line drawn from the center to the circumference, | 

g The line which coupleth the centers of rhe oppoſite baſes , contein. | 
eth in power the line which coupleth the centers of the next baſes, and | 
alſo the reſt of that line of which the ſide of the Cube inſcribed inthe | Y' — 


Ecoſahedron isthe greater ſegment. | 
10 Theline which couplerh the middle ſe&ions of the oppoſite ſides, ©& 
is triple to the ſide of the Dodecahedron inſcribed in it. | 
11 Wherefore if the fide of the Icoſahedron, and the greater ſeg. | Y: 
| ment thereof be made one line, the third part of the whole is the fide of | M 
the Dodcecahedron inſcribed in the Icoſahedron, | 


Of the Dodecabedron. 


1 The diameter of a Dodecahedron conteineth in power the ſide of the Do- | 
decahedron , and alſo that right line towhich the ſideof the Dodecahedrenis 
the leſſer ſegment, and che de of the Cube inſcribed in it isthe greater (eg- 
ment, which line is that which ſnbtenderh the angle of the inclination of 
baſes, conteined under two = pry; oe the baſes of the Dodecahedron, 

. 2 If there be taken two baſes of the Dodecahedron , diſtant from one ano- 
ther by the length of one of the ſides, a right lineconpling their centers bring 
divided by an extream and mean proportion , maketh the greater ſegment the 
right line which coupleth the centers of the next baſes. 

3 If by the centers of five baſes ſer upon one baſe, be drawn a plain ſuper- 
ficics » and by the centers of the baſes which are ſer upon the oppoſite bale, be 
| drawn alſoa plain ſuyerficics, and then be drawn a right line, couplingthe 
| centers of the oppoſite baſes , that right line js ſo cut, that cach of his parts(et 
without the plain ſuperficies , ische grearer ſegment of that part which is cov 
tetned berween the plaines: | 

4 The fide of the Dodecahede6n is the gteater ſegment of rhe line whichſub- 
tenderh the angle of the Peritagon. 

5 Apcrpendiculas line drawn'trom the center of the Dodecahedron to one 
of the baſes, is in power quinruple to half the line which is between the plains 

6 And therefore the whole line which coupleth the centers of the te ba- | 
fes is in power qpirtiigie ro the whole line which is berwcen the; aid plains 

© 7 Thelline which ſubrenderh the angle of che baſe of the Dodecahedron, to- | 

ether with the ſide of the baſe are in power the quintuple to the line which is 

awntromthe center of the circle which conteineth the baſe, ro the circum- 
rence. 

8 A Scion of aſphere conteining 3 baſes of the Dodecahedron , taketi a 
third part of. the diameter of the {aid ſphere. 

9 The fideof the Dodecahedron and the line which ſubtendeth the angle of | 
the Peatagon, are cqual to the right line which couplerh the middle (cftions of 
the oppolite ſides of rhe Dodecahedron. 
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| BoA Commentary or Preface written by the Ph yoſopher | | 


Makrinus, on» Euciives Darta. 


EEE 


N the firſt place we ought to ſet.down (as a 
Foundation.) what that is , which we call 
DATUH Mor GLV EN, thento conſider 

the profic and utility thereof z and in the 

third place , to.what Art or Science this F 

Trad doth appertein. 

The Word -D A T 4 M therefore is diver- 
{ly defined, for the Ancients haye defined ir 
after one manner , and later Writers after 
another, whence it follows that it ſeemerh 
a difficult thing to give a true explication 
| thereof , for ſome of them havenot delive- 
red the Defivition of the Word; but have with much labour and trouble 
ſought certain proprieties rhereot, and ſome others colleting and ming- 
lng what hath been delivered by others before, have endevoured to define 
the Word D ATY M ; butnor lo exquiſitely but thax they have contra- 
diged rhem(ſclves ; alchough what hath been ſaid by all of them , ſecmes 
tobe grounded on one and the ſame nation ad (uppoſition; for rhey all 
take the Word D A TX A tobe a thinz compriſed; and therefore amang 
ſuch as have cndevourcd to defcribe it moſt ſimply , and with ſome ſimple 
difference , ſome of them have taken che Word D A T # M tobe the ſame 
o || with OXDINATUHM, andlo Appolonzus underſtands it in his Trad of 
1s Inclinations , and in his univerſal Tract', and fo others; as Diodorrws, rakes 
n-|E |itto be COGNI7#44 KNOVWN, for in this (ignificarion he takes 
the right line and the angles to be given, and all thar may arrive roour ' 
Knowledze , although we may not be able well to expreſle it. Bur others 
of have believed that ic harti rhe fame fignification as the Word Efa 
of | T | thar- may be declared, and fo P:olomze would have ir, who calls rhoſe 
things GIVEN, whoſe mea(ureis known whether preciſely, orneer 
the matrer. Ochers allo have thought the Word 2 4 T# M tobe whar is 
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orante d us by the propoſer in the Hypotheſis ; being thar in the Firſt Ele. 


| which things ſignifie | 
| of alltheſe Definitions, thoſe are moſt agrecable, which do moſt © 
declarethe COMPREHENSION, as we ſhall make evident by | 


| arighr line indefinitely, Wherefore the Problem is ordered , is propo- 


. 


ments, a point given, and aright line given , 1s diverſly taken (thatis to 
ſay, that who ſo would | As and determine the quantity of a right line) all 
ome COMPREHENSION, and therefore 


what follows, | | 

Letus now unfold the diverſe opinions of thoſe , who writing the ag. 
tureof DATUM GIVEN , havenot taken one {imple Marke, oy only 
Characer for its Definition ; and let us reduce it as in a Summary or Eyj. 
tomy , tothe end we may with the more caſe know or number all thei 
differences. Some of them then have defined DAT # M tobe Ordinatun 
and Por;mon tozgther , and others Ordinatiam and Cogrrtum together , andy. 
thers Porimon aud Cognitum together, Wheseforc all ſeem ro have fo defined 
it as to have have had regard to the Comprehenſion, or Aſſuming and Invent, 
on, of che thing givenzand to the end that we may the better conceive their 
opinions , and that from the ſaying of many we may be able to draw a te 
Definition of.what is propoſed, we will take notice in the firſt place of the 
ſighification'of all the ſimple terms which:they make uſe of , as alſo of the 
terms oppoſed tothem , to wit, /n8r41matum, and [ncognttum , Aporon, and 
[Irrational { for thoſe things appertein ro this Geometrical bulinefſe, tona- 
tural things, and to Mathematical Diſcipline. 

Now we may call that Ord:inatum (or ——_ which doth alwayes 
keep and obſerve that for which ir is ſaid to be ordered , whether you 
regard its Magnitude or Species, or touching ſome other ſuch like thing: 
Ee isalſo thus defined, Ordiratum is that which cannot be done in divers 
manners , but in one only manner , and in ſome determined place; As 
for Example, A rightlinedrawn by two given points , is ſaid to be orde- 
red , by reaf{on it cannot be otherwiſe done , nor in divers manners, 
But an angle paſſing by rwo-points is ſaid to be '[pprdznatum (or diſordinate 
and irregular for that it is made in infinite and divers manners. by a 
great or {mallcircle deſcribed by rwo points #4 z-f19ztem. Contrariwile, 
an angle conſtituted by three points , is ſaid robe0rdznatum, as alſothole 
things which follow , are ſaid tobe Ordinratwm, as to conſtiture an equila- 
neal triangle on a right line, for it cannot be diverſly made, bur w- 
changeably , on both che extremitics of the line. Again, To divide agi- 
ven righr line according to a given proportion , for that cannot be done but 
in-one certain point, The things [-0rd:natum are ſuch as are dane contrary 
to thoſe laſt mentioned , as to conſtitute a Scalene triangle, and to divide 


ſedin the determination , conſidering that a certain thing may be in one 
manner faid to be Ordinatum, and [no7dinatum in another , as an equilate- 
ral triangle , conſidering the equality of the fides , it is Ordinatum, but cot- 
fidering its Magnitude it is 1-0r4:natwm , being in no wiſe determined, 
But we call that Cogoztum which is notorious, as clear and comprehended 
of us , and /zcognitum that which is not known or cotnprehended of us, 4s 
che length of a way is ſaid to be known , when we know how many Miles 
it conteins ;. alſo that the three lines of a Re@iline triangle are equal to 
trwo right angles z andin like manner, that the Binomial is Irrational, ſuch 


things areknown , as alſothar it is only one right line that can touch 
ſpiral line from a-given point withour it, froni both parts, for if there | 


were yet another line z two right lines would encloſe a ſpace , which is | 
im-. 
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impoſſible, Again, Irrational things are not ſaid to be unknown , but ſuch 
of chemonly which axe neither known nor comprehended of us. 

* Porimon is that which we may make and conſtitute , that isco ſay, bring 
toour underſtgnding. Again, it is defined chus, Porzmoz is that which 
may be exhibiced by Demguſtration , or which is apparent withour De- 
monſtration > as rg deſcribe a circle from a center and with a ſpace, as al- 


{oto conſtitute nor only an equilateral rriangle, but alſoa Scalene , or to 


find a Bi70miwm , or to find two right lines rational,” commenſurable in 
power only » and ocher things which are known infinitely, are Poremen: ; 
asto deſcribe a circle by rwo points. | 

Aporon is wholly oppoſite to Poremon , as for Example, the Quadrature 
of a circle, forthatic hath not as yer been found ; although itbe certain- 
ly known that ic may be : Neyerthelefle the manner of finding it ourthach 
not been ro-this preſent comprehended. Bur we ſpeak here of chat which 
isalready known , which is called Porgwon principalez for what hath nor 


| been as yet made and yet nevertheleſſe 15 poſſible, is called Poriftor, 


(or feaſible) alrhough che Conſtruction be yer unknown, But Aporoy as 
hath been afore ſaid , is oppoſite to Porzmon, and is that whoſe Nature is 
not as yer decided, nor well determined. 

E bil , that is to ſay , rational (or ſpeakable and explicable) is thar 
whoſe Magnitude, Species, and Poſition, we may be able ro declare z bur 
this Definition is @ little too general , for properly, and according to it 
leite , Effabile is that which 1s known by certain things , and according zo 
a meaſure given by poſition , asot a ſpan, or a fingers breadth, &c, 

Theſe things then being thus unfolded , we may eafily perceive in what 
all thoſe things that we have afore ſpoken of do agree together , and 
wherein they do differ z and firſt of all how Ordjmatum and Cognitym do 
agree together , and likewiſe cheir oppoſites the one tothe other ,,. for ir 
cannot be ſaid that any one of thoſe things by counterchanging is the 
other , nor yet that the one hath not more extentthanthe ocher, although 
they agree 1n many things , as to deſcribe a right line by two points , and 
to conſtitute an equilateral triangle by three Circles, But ro ſquare a 
Circle, thar is indeed Ordimatum, yernevertheleſle, Incoguitum, Alſo that 
ata point of a ſpiral line there is but one rquch line , that is, of the kind 
we call Ordinatum , and cannot be otherwiſe done, yet neyerthelefle the 
Demonſtration and Conſtruction thereat 1s nor yet known, Again, the 


indefinite ſeion , and che Conſtruction of the Scalenum is Cognitamz, but 
not Ordznatam; inſo much as ir is manifeſt that amongſt thoſe things 
which are Ord:natum, there are ſome that are Cognitum , and others that 
are Incognttum; and contrariwile , that amongſt the things that are Cognz- 
wn, there arc ſome that arc 0rd:natum , and others that are Inordinature ; 
and therefore thole things anſwer one another, as among Living Crea- 
tures , that which hath reaſon, with that which hath Feet, for there is 
Ip equalicy amonglt them, neirhex doth rne one extend more than the 
other. 


| In like manner, Ordinatum and Inordinatum agree together , reſpeQing 
 Parimon and Aporon; ſecing that between rhem there isa very great reſery- 


| blance, and becauſe that they do differ only in the manner betes exprel- 


fed; for in truth the ſpiral line is 0r4inatams but it was not Porimon þe- 


fore Archimedes ;, and by the ſame reaſon thoſe things that are inordinate 


[and known by an infinity of wayes and meanes are Porimon , if ary one 


ſhall undergake to invent their Conſtitution and Conſtniftion, Yet never- | 
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theleſſe they are not ordinate , as to conſtitute a Scalenum triangle, it be. 
ing no difficult thing ro make known the conſtitution thereof by an equile. 
reral rriangle, yea it is moſt eafie , although it be inordinate , and known 
by an infinity of wayes. | | | 

And in the' fame manner do agree Ordinatum and [nordiatum, together 
with Effabile and Trrationale ,, for they agree rogether in many things, differ. 
ing neverthelefſe by the fore-going reaſon , ſecing thoſe things there ment; 
oned bear no equality to each other , neither doth one thing contein the 
other; for all Binomiums and ſuch as are taken as [rrationals, are indeed 


OO "= 


ordinate , but yet they are not Effabile,or expreſſible , or to be unfolded, ag 
the diameter of the {quare is in reſped of irs ſide. Now touching Eff. 
bile. there are divers inordinate z becaule they are diverſly known, and in- 
dererminarely , for a Scalenum triangle may be meaſured by a defined 
and propoſed meaſure , as explicable, although ir be inordinare, 

Now ir is cafie to ſee the agreement that there is berween Cognitum and 
Porimon , bur it is a difficult thing ro expreſſe or unfold their difference; 
foraſmuchas in their natures they come ſo neer to one another as that 
there ſeems to be an equaliry berween them : Neverthelefſe,there will 
ſome difference appear to him thar ſhall conſider it more ſtrictly ; forlet 
it be conſented to that there can be only one line that can touch a ſpiral 
line in a certain point , thar is Cognitum, yet notwithſtanding the Problem 
is not Porimon, it being not as yet comprehended ; 40 as char all char 
which is Cogsitum is not rherefore Porzmon, Bur all char which is Porimonis 
alſo Cognitum, and therefore Cognitum appeares to be of a greater extent| 
than Por:mor, 

Now Cogritum, Porinmon, and Effabile , do agree in ſome certajn things, 
and do differ in other things by the ſame reaſon before alledged ; for thoſe 
lines which are there called [rrationals are in truth knowh z and yet ne- 
vertheleſſe are not Effabile or explicable. Contrariwiſe, every nuniber is 
indeed Effatile, and yer every number is not Cognitum, But Effabile is al- 
wayes of its own nature expreſlable , although that ſome lengths may be 
now Effabzle, and at another time nor, if ir be examined with ſome other ac- 
cording to one and the ſame meaſure. Bur alſothat ſame length is ſome- 
times known , and other times not, though they wholly agree with one 
another, Now it is a difficult thing to find fome thing that ſhall be Efbvle- 
and Incognttum , for Cognitum ſeemes to be of a greater extent than Effabile , 
and by tnoſe things ir is manifeſt that Porimon and Aporon do differ from 
RATIONAL or Effabile, and from IRRATIONAL, for of IR- 
RATIONAL ſome of them may be Porimon; butrof RATIONAL 
none of them can be Irrationals; and therefore it is very eaſie to perceive 
in what the before expreſled things agree. Notwithſtanding they ſeem to 
agree together , in ſuch ſort as that Porzmon ſeemes to be of a greater &x- 
rent than Effabzle. 

Now by theſe things we may come to know the difference of thoſe 
things that have been before ſpoken of , for in truth Efabile and Irrat- 
onale are ſo termed in reſpe&t of meaſure , which notwithſtanding 
is not as yet arrived to our underſtanding , ſecing that ſome thing , that 
is rational , may be as yet unknown to us , and in like manner may be ratt- 
onal , and yet may never be comprehended fo tobe, But 0r451azum and 
Inordinatum is {o termed according to it ſelf, and according to the proper 
natureof the thing on which we contemplate , although ir be nor compre- 


mm. 


—S— CU——— SAT 


hended by us. As Archimedts had perceived ſome things to be m—_— 
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from chenature of che things, the which Sereazrs had before contempla- 
ied, Bur Cogritum and /ncognitum is ſpoken in reſpect of us, fo as the things 
|before mencioned do differ among themſelves, for chele have reſpe&t to 
'us, the orhers, ſome of chem to their proper nature , and the reſt ro 
meaſure, 

Having then explained the agreements and differences of the things 
that have been propoſed, it remaines now that we confider what is meant 
byche Word D A TH A. for ot all rhoſe thar believe the Word D A TH M 
to be that which is conſented ro by the Propofer in the Hypothefis, 
xe wide from what is fought ; becauſe that all rhe Elements of the 
things GLV EN ate not compoſed of this fort of GIVE N, whichis 
according to the Hypotheſis , as may be ſeen in choſe Tracts which have 
been made on this ſubjet GEV EN. Wherefore waving this opinion , 
let us judg of the Definitions of others. 

Then , that which is conſented to or granted in the Hypotheſis , is ſome 
thing which is confequently known by the principles ; bur ſuch as make 
uſeot Definitionsof one only Word , dodefine ir and remarke it by ſome 
oneof the before mentioned as hath been ſpoken in rhe beginning , ſo as 
thatalmoſt all ſeemro have had this common notionof GIV E N, to wit, 
that ir is compretended even as the Word D AT#24, doth alſo mamfeſt 
to beg and amongſt thoſe, theſe are the chief thar do define it by the 
Hypotheſis or Suppoficion z and others have had regard to what is conſen- 
ted coor granted, Bur we making uſe of the ſaid things as of a Rule and 
Diretion to judge rightiy , we may be able to find out a perfe Definition 
o& DATH 2M; for it 15 certain that ir oughr to equal and be convertible 
with the rhing defined, which is one thing proper to good Definitions. 
Now ſuch ſceemes to be che Definition of che thing hed » which among 
themoſt fimple and plain Expoſitors is defined Por;mon , and amongſt the 
more acute , thar which definerh ir tro be Porzmon and Cognitum rogerher , 
butall chereſt arcimperte&, for that which definerh it Ordrnatum is not 
{uſficient for the comprehenſion and knowledge of D ATR M ; becauſe 
that neither wholly ordinate , nor alone- ordinate , is not compriſed , 
ſeeing that there are things inordinate thar have the ſame condition, as 
'hath been ſhewn. Again, char reaſon gives not ſarisfaQion neither, which 
deſcribes it to be Cogn:11wm, for all that is known is not comprehended , 


athough that alone Cogartum be comprehended, Moreover , thar alſo is 
wt perfect which defineth ir ro be Effebile, for Effabileis nor alone com- 
pretended ,, ſeeing that ſome of the Irrarionals are alſo comprehended. 
la like manner , all Efjabile is not comprehended , as hath been before de- 
dared, Now amongft the Definirions which expound it by one only 
Word, there remains rhat which definerh it ro be Porimon, which ſeem- 
a greatly. ro- maniteft rhe comprehenſion 5 for whole Porimor and 
[dons Porimon is comprehended, Wherefore E#C L1DE himſelf ufeth 


ſuch a Definition in a Deſcriprion of all che kinds of GTV E N by hint 


conceived and regarded... Bur atnongft fach Definitions as are com- 


pounded, thar 1s a perfect Definirtor which definerh DAT#AL to be | 


Cgn1m and Porimon togerher , having Cognitum for analogical kind , and 
 Parzmon for difference; bur thar is imperte& which hath Ordmnatum and 
 Primon tozether, for thoſe things which are. ſuch, are not alone' G I- 
VEN, and that which definettvit Ordir.atum and Effabiletogerher , com- 
prehenderh likewiſe the G LV E N ,, with the defe@ or want. Bur tha of 
Corttum and Ordinatum together , is not to be received or admitted , be- 
| cauſe 
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cauſe it dothexceed what is defined, for ſuch is not given alone : There. 
fore thoſe only which have declared that Þ A 7 # M's Cognttum and Paris. 
mon together , ſeem to have atteined the notion of GL V EN , for that 
which is ſuchis all, and alone comprehended, which rwo things ought 
tobe in thoſe Definitions that are well given. Bur the former come neer to 
thoſe which have thus defined it: D 4 r4# Mis thatto which we may find 
an equal, according to thoſe things we have propoſed in the firſt princi- 
ples and Hypotheſis , of which number EXCLIDE 1s one, making uſe 
chroughour of the Verb wqzoz'S« , which ſignifies to- exhibit or invent, 
although he leaves Cognitum as a conſequent of Porimon; ſome one never- 
thelefle might reprove him , for that in the firſt =_ he hath not defined 
D ATU#M ingeneral ; but immediately ſome of the kinds of G LV EN, 
alchough in his Elements of GEOMETR Y ; he hath defined theline 
ſimple before the Species or Kinds. 


- What is the Utility and Profit that ariſeth from this 
Tra of DAT A, or things GIVEN. 


Frer having explained univerſally , and according to what ſeemed ne- 

ceſlary for our preſent uſe , what this Word D A TH M figniherh; I 
followes to ſhew the Urility 'of this Trat. Now this Tra& 1s ſuch, as 
that ic is not only ordained and inſtitured for its own reſpe&, bur for ſome 
other thing z for it is very neceſſary to a place which is called Reſol- 
ved , and we have dreads declared elſewhere how much ſtrength a 
reſolved place doth obtein in Mathemarical Diſciplines , as alſoin Op- 
ticks and Cannons , which come 'very ncer to them , as well for that 
Reſolve is an invention of the Demonſtration , as for that in ſuch 
like things it ſerves us much for the invention of the Demonſtration, or for 
thatit is much more excellent ro meet with a Reſolutive power , then toen- 
joy divers particular Demonſtrations, 


To what Art or Science this TraGt 1s referred. 


Ow ſeeing the conſideration of G 1 V E N is uſeful and profitable in all 

theſe kinds of Arts, for that it ſerveth muchto RESO LU TIONit 
may well be ſaid to be recalled, not only to ene only Science, but to the Ma- 
themaricks univerſally which treat of Numbers, Time, Swiftneſle, andiuch 
like ingE, which rreateth likewiſe of Reaſons, as alſo of proportions, and 
ina word of all Meajetez: Wheretore for the perfeR and demonſirative 
Knowledge of thinzs GIV EN, being of ſogreat Utility , E #CL1DE 
hath taken pains to frame this Book of things GIV E N, which Author 
amongſt all ſuch as have compoſed the Elements of Geometry , hath jult- 
ly deſerved the firſt place and rank , and who having invented the Ele- 
ments, or rather the IntroduQions almoſt of all Marhematical Diſc 
plines, to wit , of all Geometry in 13 Books, of Aſtronomy, of Mulick, 
and Opticks , he hath left in writing the Elements RE SO LUTIVE, 
in this Treatiſe of, things GIV EN butas he was a Geometrician, he 
hath particularly accommodated to Magnitudes, that, that was of the 
GIVEN, yet nevertheleſſe common in other things , which meth 


Proportions, he appropriates them to the Magnitudes mentioned in bis 
Fifrh Book of Plains. 


hath alſo been obſerved by him , when treating univer{ally of Reaſonsand| 
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Now it hath been declared in general what is the meaning of D A T 4 2, 
:o whar Science ir apperceineth , and how proficable rhe Contemplation 
thereot is. We willadd ro what hath been ſaid, the Deſcription of this 


|Science which treats of things GIVEN, ſeeing thar it is (as appeares 


by what hath beea ſaid) a comprehenſion in all manners of things G1- 
VEN, and of theiraccidents and propriecies. Bur having reſpeR to the 
propoſed Book , we ſhall declare ir ro be an Elementary Dodtrine of the 
whole Knowledge of things GL VE N, whence it follows tharir will be 
very proficable , as alſo che things therein conteined , ſeeing they refer ro 
thinzs G1V EN. 

New this Book is divided according ro the Species or Kinds of the 
things G 1 V E N, and in the firſt ſection are conteined thoſe things which 
are given by reaſon. Secondly, ſuch as are given by poſition : and laſtly, 
ſuch as are given by Species or Kind, for thar-which' is given byMagni- 
rude is ſimple, and particularly contcined in the others, and principally 
 inchoſe things given by Specis or Kind. Now he hath begun with thbſe 
things given by Reaſon and Poſition , foraſmuch as thoſe rhar are given by 
| Species are conſtitured of. them, EUC LI DE gives yer another diviſion to 
this Book , for char he divides ir inro univerſal Magnirudes, Lines, and 
Superficies, and into Circular Theoremes , which order he hath alfo ob- 
ſerved in the Definitions and Suppoſittons of this Book, Moreover,heuferh 
acertain way of inſtru&ing , which proceeds not by Compoſition,” burby 
Reſolution , as Pappu hath amply ſer down in his Commentaries 'on 
this Book, 
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Lains or Spaces, Lines, and Angl:s, 

to which we may find others c- 

qual, are ſaid to be given by 
Magnitude. 

2 A Reaſon 1s ſaid to be given, 
when we may find one of the ſame 
or equal thereto. 

3 ReGiline figures, whoſe angles 
are given, and alſo the reaſon of 

the ſides to one another , are ſaid to be given by Species or 
K ind. 

Points, Lines, and Angles, which have and keep alwayes 
one and the ſame place and ſituation, are ſaid to be given 
by Poſition or Situation. 

A Circle is ſaid to be given by Magnitude , when the Semi- 
diameter thereof is given by Magnitude. 

A Circle js ſaid to be given by Poſition , and by Magnitude 
when the center thereof is given by Poſition, and the Se- 
midliameter by Magnitude. 


7 Segments of Circles, whoſe angles and baſes are given by 


'8 


Magnitude C. 


Magnitude , are ſaid to be given by Magnitnde. 
Segments of a Circle, whoſe angles are given by Magni- 
tude , and the baſes of the ſegments by Poſition and Mag- 
nitude, are ſaid to be given by Poſition and by Magnitude. 
9 A Magnitude A B, 1s greater 
A | B than another Magnitude GC, 
C by a given Magnitude B D, 
when having taken away the 
grven Magnitude DB , the reſt A D, 15 equal to the other 
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10 A Magnitude AB, 5s leſſe than another Magnitude C, by | 
a given magnitude B D, when 

A B D bawing added thereto the given 

C LE magnitude B D, the whole AD, 

is equal tothe other magnitude C. 

it A Magnitude AB, is ſaid to be greater than another 
magnitude C B, by a gi- 

A D ._ Ul ven magnitude AD, and 

in reaſon , when taking 

from the ſame magnitude the given magnitnde AD , the 


reſt D B, bath to the other magnitude C B, a given reaſon. 
12 A magnitude AB 3s ſaid to be leſſe than another mag- 
nitude BC, by a gi- 

id B C ven magnitude AD, and 

in reaſon, when the given 


| magnitude A D being added thereto, the whole D B bath 


to the other magnitude B C, a given reaſon. 

13 A right line is ſaid to be drawn down from a given point, 
unto a right line given in poſition, the right line being 
drawn in a given angle, 

14 A right line is ſaid to be drawn up from « given point, 
to a right line given in poſitzon , the right line being drawn 
in a given angle. 

Is A right line 3s againſt another right line in poſition, when 


| it # drawn parallel thereto thorough a given point. 
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PROPOSITION #8; 
ED Two magnitudes A and B,being given, the 


reaſon they have to one another A to B, is 
| alſo given. 
A B C D Demonſtration For ſceing that che mazgnicude A is gi- 
ven #, we may find one equal thereto, 
which letbe C. Again, foraſmuch as the magnitude B is given , we may 
alſo find one equalcothat, and letthat be D, Therefore ſeeing that A is 
eualtoC, and BtroD, as Aisto CbÞ, fois BroD, and by permurarti- 
on, ©as Aſhall beroB, fo C (hallbe ro D. Therefore 4 the reaſon of A 


to Bis given, for it is the ſame reaſon as of C to D, as we have found, and 
which ought to be dcmnon(trated. 
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If a given magnitude A, hath to ſome other magnitude B, 
« given reaſon, that other magnitude B, is alſo given by 


magnitude. A a a a 2 Demon- 
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a)2aXx-1I, 


a) 3 aX. I. 


2) 2. def, 


. b) 2. prop 
C) 4. Prop. 
d) 1, prop» 


| 


19. 5+ 


C20 


a... 


| Demonſtration P'Or ſeeing that A is given , we ma 

find one equal thereto, which letbe C; 
And foraſmuch as the reaſon of Aro B, is alſo given, 
we may find = one of the ſame. Let it be found, and 
A--B C- D+.{erthe reaſon be of Cro D. Now fecing tharas Ai 
| toB, ſoCisro D; and bypermuration, as A isto C, 
| ſoBistoD : But Aisequalro C, Therefore Þ B ſhall be alſo cqualtoD, 
Therefore © the magnirude B is given, ſceing that thereto there hath been 


found one equal, to wit, D. 


P R O P. 3+ | 
A D If given magnitudes ABand BC, are com. | 


| pounded, that magnitude A C, that is compound. | 
' E ed of them ſhall be alſo given. 


DemorſtratiosF{Or ſeeing that AB is given , we may findone 

equal toit, which letbe DE. Again , fee. 
ing that BC isgiven , we may alſo find one equal to that, 
which let be E F. Wherefore ſeeing that DE is equal AB, andEF jse. 
qualtoBC, the whole-A C © is cqual to the whole D F, Therefore A C 
is given, ſecingthatD F is propoſed equal thereto, 


by 


PROP. &4. 
aA D IF from a given magnitude A B, there beta- 
| = | E ken away a given magnitude A C, the remaining 


magnitude C B, 1s alſo given. 
Demonſir ation FOraſmuch as ABis given, we may find 


B E one equal thereto , which let be DE. | 
Again, ſeeing that AC is given, we may allo find one 


| equal to the magnitude DE, and the magnitude AC to the magnitude 
| DF; the reſt CB 2 ſhall be equal to thereſt FE. Wherefore CB isgi- 
| ven , for toit there hath been found an equal , rowit, F E. 


| | FADE. 1 
jj D If a magnitude AB, bath a given reaſon to 
| Ie ® ſome part thereof AC, it will have alſo a given 


reaſon to the part remaining C B. 


Demonſtration L Er DE be expoſed as a given magnitude , 
- and ſceing that the realon of the magnitude 
A B,to the magnirude A C, is given, 2 we may find one of 
| the ſame, whichletbe D E to D F; therefore the reaſon of che ſame DE to 
| D Fisgiven. But DE being given, fois balſoirs parrDF ; and conſe- 
quently, the reſt F E : Therefore « ſeeing thac D E and FE are given, the 
reaſon of theſame DEtoFE, is alſo given, And foraſmuch as D E 1sto 
DF, asABis ro AC, andby converſion, as DEtoFE, ſo ABisto 
CB. Butthe reaſonof DEto FE isgiven , as bath been demonſtrated; | 
therefore thereaſonof ABto CB is allo given. | 
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equaltoit, which letbe DF. Sceing then that the Magnitude ABis | 
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From this it ts evident that if a Magnitude hath to ſome part thereof a given 
reaſon, by druiſion, the reafon that oe part hath to the other , ſhall be alſo gruen, 
For ſeeing that as DE 15 toFE , (ow A BroCB, by a:wiſion, as DFtoFE, ſo 
AC toC B. But it hath been demonſtrated that the parts DF and FE ave gwen, 
| wd conſequently, their reaſon ts alſogiten: Inlike manner, therefore the reaſon of 
\ CroC B & gies, 


PROM - 

A D If two magnitudes ABandBC, having to one 
| another a given reaſon, are compounded, the mag- 
E nitude AC, compounded of them , ſhall alſo have 

a given reaſon to each of them AB and B C. 
C FE Demonſtration L Er the given magnitude DE be expoſed » 
and ſeeing that the reaſon of ABto BC is 
ven; let there be made one and the ſame of the ſaid DE to EF; there- 
Pre the reaſon of the ſame DE toE Fis given z and therefore 3 the mag- 


[nitude D E being given , both the oneand the otherof them DE and FE, 
isgiven, Wherefore > the whole D F ſhall be allo given, Therefore < the 


1B 


J  rcaſon of the ſame D F roeachof them D Eand EF, ſhallbegiven. And 


'foraſmuch then as A BisroBC, fois DEroEF;. in compounding, 4 as 

ACistoBC, fois DFro E F: Therefore by converſion, as A C to AB, 
þ is DFtoD E. Therefore as the whole D F is tocach of the other mag- 
niudes DE and E F,, fothe whole AC is to each of the Magnitudes A B 
3nd B C: Therefore © the reaſon of the ſame A C to each of the magni- 
wdes AB and BC; is given. 


PAO 423 
If a given magnitude AB, be divided ac- 
A———B cording to a given reaſon AC toCB, each 
ſegment AC and CB is given. | 


| Demonſtration For ſeeing the reaſon ot AC toC Bis given, thereaſon of 
| a AB tocach of them (A CandCB) is __—_— But 


AB is given : Therefore b each of the ſegments AC andCB, is alſo 
- PROP. 8. 

|. A D Magnitudes A and C , which have 
E "BB toone and the ſame a given reaſon B, 
> OS ſhall be to one another in a given-reaſon, 
= A t2 C. 


Demonſtration Or letthe given magnitude D be expoſed , and ſeeing that 

| the reaſon of AroBis given , Let the ſame be done of the 
aid Dro E, Now ſceing that Dis given, ® E isalſogiven. Again,ſeeing 
'thatthe reaſon of BroC is given, let che ſame be done of E to F. ButE 

'8gtven , and therefore F is alſo given. Bur ſeeing that D is given, Þ the 
reaſon of the ſame D to F is given; and ſecing that as A toB, ſoD to E, | 
| and 
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a) 11 def. 
b) 6. P- 


and as BtoC, fois EtoF; in reaſon of equality, cas AisroC, ſoisD 
toF ; burthe reaſon of DtoFis given. Theretore the reaſon of A toC 


is alſo given, 
PROP. g. 


A D If two or more magnitudes A,B, 
_—— TT and C, are to one another in a given 
mn _ reaſon, and that the ſame magnj- 

"* F tudes A, B, and C, hawe to other 


magnitudes D, E, and F, given reg. 

ſons, although they be not the ſame , thoſe other magnitude; 
D, E, aud F, ſhall be alſo to one another in given reaſons, 

Demonſtrations Oraſmuch as the reaſon of A to Bisgiven, as alfothatof 

AtoD, the reaſon of D to B ſhall be given : Burthe rez- 


ſon of B to E isalfogiven ; therefore the reaſon of the ſame D to E ſhall 
be in like manner given, Again, ſeeing that the reaſon of BroC is given, 


A— 


and alſo thatof BroE, the reaſon of Eto C ſhall be given, Bur the rez- 

{onof Cto F is allo/given, Therefore ® the reaſon of E to F ſhall be gi 
ven, Bur it hath been demonſtrated that the reaſonof D to E is alſo given; 
and therefore Þ the reaſon of D to F ſhall be given. Therefore the magzi. 
tudes D, E,andF , are to one another in given reaſons, 


PROP. 1o. 

If a magnitude AB, br 
greater than another magni- 
tude BC, by a given magni- 
tude, and inreaſon, the maguitude A C compounded of both, 
ſhall be alſo greater then that ſame magnitude, by a given 
magnitude, and in reaſon: But if that compounded magni- 
tude be greater then the ſame magnitude,by a given*magnitude, 
and in reaſon; either the remainder ſball be alſo greater then 
that ſame by a given magnitude , and in reaſon ; or elſe the 
ſame remainder 3s given with the following , to which the 
other magnitude hath a given reaſon. 


| A D + (2 


Demonſtration F;Or ſeeing that AB is greater than BC by a given magnt- 

rude , and in reaſon, let the given magnitude AD be ta- 
ken away, Therefore athe reaſon of the remainder D Bro B C is given; 
and in compounding , Þ the reaſon of DC toBC is alſo given. Bur the 
magnitude AD is alſo given; Therefore A C is greater than the ſame 
| BC byagiven magnitude , and in reaſon, | 


Again, Letthe magnitude A C be greater than the magnitude B C, 
by a given magnitude , and in rea- 

D B E ſon : I fay thatthe reſt AB, 1s &t- 

ther greater then che ſame BC by 


A <—_— —C 
given magnitude and in reaſon , or 
that the ſame AB, with that which followerh , ro which B C hath a | 


given reaſon, is given. For | 
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ks z and fecing that as the whole AC is eo whole E B, forthe part cut off | 
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be greater than the magnitude AB, and let AE be pur cqual thereto; 
therefore d che reaſon of the remainderE C to C Bisgiven ; and by con- 
verſion, ©rhe reaſon of the lame B CroBE, isallogiven. Burrhe ſame 
EBwicthB Ais given , forthac che whole AE is given : Therefore there 
is piven A B, withthat which followes, BE, ro which B C hath a given 
reaſon, 


PFEAOPF, 

IF a magnitude A B, be great- 
FRER.. Wi —_ er than a magnitude BC, by a 
| iven magnitude , and in reaſon, 
the ſame magnitude AB, ſhall be alſo greater than the mag- 
mtude compounded of them by a given magnitude, and in rea- 
ſon, and if the ſame magnitude be greater then the two others 
together by a given magnitude , and in reaſon, that ſame mag- 
witude ſhall be alſo greater then the reſt by a given magnitude, 

and it reaſon. 


Demonſtration F{Or ſceing that the magnitude AB is greater then BC by a 
iven magnitude, andin reafon ; ler there be raken from 
ita given magnitude AD : Therefore ® the reaſon of the reſt D Bro D C, 
isgiven, and therefore Þche reafon of D C ro BD ſhall be allo giren : 
Letthe ſame be done ot ADroDE, therefore the reaſon of the ſame 
ADtoDE is given. But AD isgiven, therefore <D E is allo given, 
and conſequently, 4 the reſt AE, is alſo given, Bur ſeeingrharas AD is to 
DE, fois DC to BD; by permutation, <as ADisroDC, fois DE to 
DB: Therefore by compounding, fas AC istoCD, fois EB toDB; 
and by permutation, 8as ACisto E B, fois DC ro DB. Bur the reaſon 
of DC to D Bisgiven: Therefore alſo is AC toE B, and conſequently, 
that of EB to AC. Bur it hath been demonſtrared that AE is given , 
_—_ h AB is greater then A C by a given magnitude , and in 
reaſon, 
But now let A Bbe greater rhen A C by a given magnitude, andin rea- 
lon: I ſaythatthe ſame ABis alfo greater then the reſt B C, bya given 
magnitude, and in reaſon, 


| Fort ſceing that A Bis greater than AC by a given magnitude, and in | 


'teaſon, Lec che given magnirude A B be cut off rthere-from : Therefore 
'[thereaſon of the remainder E B to A C is given, and conſequently; alfo 
| ſhall be given tharot ACroEB. Let the ſame be doneof ADoDE, 
Therefore che reafon of AD roDE isgiven; and by canverſion, & the 
treaſon of A D ro AE ſhall be allo given, and conſequently rhat of AE 
© AD, Now AE isgiven , Therefore che whole A D | ſhall be alſogi- 


I 


Foraſmuch as che magnirude AC is greater than the magnircude B C, | 
bya given magnirude , and in reafon, cur off from ir che given magni- 
wde: Now the ſame given magnitude is cither lefſe than che magnicude 
AB, or greater : Let it in the firſt place be lefle, and ler ir be AD. 
Therefore the reaſon of the remainder DCroCB is given. VWheretore 
by diviſion, the reaſon of DB roB C is given, Bur che magnitude AD is 
alſo given z therefore the magnirude AB is greater < then the magnicude 
BC bya given magnitude, and in reaſon. Now let the given magnicude 
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| it hath bcen demenſtrare!" that AD is given : Theteto:c 9 AB is greaer 
| then the ſame BC by a given magnitude , and in reaſon, 
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AD, to the part cur off ED, ſo allvihall be m che remainder DC tothe 
remainder D B. Burthe'reaton ot AC roE Bis given : Theretore alſo ſhall 
be given har of D C to, D) B. Wherefore by divitton, ® ric reaton of BC 


ro DB is given;zand confequently alſoſhall be given tha: of DB ro BC,Bu| 


PROP. 132. 
If there be three magnitudes AB, 
R 7 oo” WO F B C, and CD, and that the firſt AB, 
A | 

| with the ſecond B C, to wit AC, be 
given. But the ſecond BC, with the third CD, (to wit, 
BD, be alſo given : Either the firſt A B ſhall be equalt 
the third CD, or the one ſhall be greater then the other by 

given magnitude. 


Demos ſtratiouF(Oraſmuch as cach of the magnitudes A C andBD aregi- 

ven, thegiven magnitudes are cithcr equal ro one another, 

or inequal. Let them be firſt equal : Therefore A C 18 equal ro BD, take 

away the common magnicude B C , and there will remain 2 A B, equalto 

C D. But ſuppoſe them ro be inequal, as in this ſecond figure, andlet 

B D be greater then A C : Let then 

B CE IE BE be pur cqualro A C. Nay {ce- 

A— |——1— D ins that AC is given, BE is alo 

given, Bur the whole B D.is alſog- 

ven, the reſt E D Þ ſhall be ſo alſo; and forafmuch as B E is equal to | 

AC, taking away the common magnitude BC ©, there will remain AB 

equalroCE. ButE D 1s given: Therctore C D 1s greater then ABby 
the given magnitude E D. 


SCHOLIUM. 


Aud if the firſt with the ſecond, to wit, AC, were greater then the ſuond 
with the third , tomit,B D , as tn the other 
E B C figure , C E would be made equal td the 
A—|——}——|D ſamBD, adby the ſame reaſors as ns 
abrve demonflrated , that AE 1s gicen 

and equal to CD ; and therefore AB greater then C D by a giuen magnituae, 


PROP. 13. 
If there be three magnitudes AB, CD, 
a H > and EE, and that the firſt of them AB, 
bath a given reaſon to the ſecond CD) 
C D but the ſecond C D, is greater then the 
E third FE , by a given magnitude , anditt 
reaſon, alſo the firſt A B, ſhall be greater 


thenthe third E,, by a given magnitude, and in reaſon. 


Demonſtration Or ſeeing that CD is greater then E by a given magnl- 


rude, andinreaſon, let che given magnitude C F be __ 
chere-. 


—\ 


—CC—————— 
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RS 
there-from : Therefore the reaſon of the reſt FD to E isgiven. And fora(- | 
much asthe reaſon of A B to C D isgiven, ler the ſame be done of A H 
wCF. Therefore thereaſon of the ſame A H to CF isgiven. But C F 
isgiven: Therctore ® AH 1s alſo given, And ſeeing that as the whole 
ABis co the whole'C D, ſothe part curoff AHis tothe partcut off C F, 
and ſo 'b alſo the reſt H Bisto chereſt F D, thereaſon of rhe ſame H Bro | 
FDis alſogiven. Bur the reaſon of FD to E is alfo given : Therefore 
<thercalonof HB-ro E is given. Bur it hath been demonſtrated that A H 
isgiven : Therefore 4 AB is greater then the ſaid E by a given magni- 
qude, and in reaſon, 


PROP. 14. 
B G If two magnitudes A B and CD, 


| 
| 
| 
| 
| 


A——'——|——E have to one another a given reaſon, 

D | and that to each of them there be ad- 

C ded a given magnitude, to wit, BE 

ad'DF; either the whole AE, and'C F , ſhall bawe to one 

gzother a given reaſon , or the one ſhall be greater then the 
ather-by a given magnitude , and in reaſon. 


Demonftratton F7Or ſeeing that cach of thoſe err BEandDF, is 
iven, the reaſon of the faid'B E and D Fis allo given; 

and if that reaſon be the ſame with that of A.BroC D, thatof the whole | 
AE to the whole CF, Þ ſhall be the ſame; and therefore the reaſon of 
the aid AE co CF 15 given. | 

Now. let the-reaſon of BE:ro DF be not the fame, with that of A'Bro 
CD, and let ii be as ABcoCD, ſo BG ro DF, Therctore the | 
reaſon of the ſaid BG to DF isgiven, But-the magnitude DF-is given , 
therefore © \B-G isalſogiven ; and ſeeing that the whole/B Eisgiven, 4 che 
reſt GE ſhall be alſo given. But foraſmuch as AB is toCD, as/BG isto 
DF, <ſoallois the le AG rothewhole C F; and therefore the rea- 
ſon of the (aid AG to C F is.given ; Bur-the magnicude GE is given : 
Therefore f rhe magnitude AE is greater then the magnitude C F by a 
given magnitude , and in reaſon, 


P RO P. I5. 
G If two magnitudes ABand CD, 


A—1|——'—B have to oze another a given reaſon, 
F mn 14 that from each of them be taken 


C———! : 
away a given magnitude (to wit, from 


© 


the magnitude AB the magnitude AE, and from the mag- 
nitude C D the magnitude C F ) the remaining magnitudes 
;E Band F D, either ſhall:hawe to one another a given reaſon, 


or.the one of them ſhall 'be greater then the other by a given 


a) 2. Þ- 
b) 19. 5- 


C) 8. p» 
d) 11 det, | 


Cc) 2+ p. 
d) 4. p 


C) I2+ Fo 


f) r1 def, 


magnitude , ant in reaſon. 


-DemonſtrauonFOr ſeeing thar each magnitude A\E-and C Fisgiven, the 
| reaſon of AE oC F is given; and if it berthe fame with 
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b) 2, Pp» 
C) 4. P 


d) 4+ p- 
e) 11 def. 


a) 2. def. 
b) 2.P. 
C) 3+ P- 
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2 ſhall be alſo the ſame ; and therefore the reaſon of the ſaid EBroFþ 
ſhall be alſo given. But if it benot the ſame, 

=: Let it beas AB toCD, ſo ACrtCE 
A—1——!——B Now the reaſon of A B to CD is given, 

| F therefore alſo that of AG to CF ſhall he| 
C D given. Bur CF is given, therefore ÞAGj; 
given, But AE is alſo given , therefore c the 

reſt EG is given ; and ſeeing that as AB is to CD, ſo the part cutof 


AG is to the part cur off C F, and ſo alſo js 4 the reſt GB to the ref 
FD; thereaſon of the ſaid G Bro FD is alſogiven. Therefore ſeeing 
that E G isgiven , E Bis greater then F D © by a given magnitude, and 


in reaſon, 
FATTY, 


B If two magnitudes AB and CD, 
A——|——I—F þqze to one another a given reaſon, and 
t. that from one of them, to wit, C D, there 
$a be taken away a given magnitude] FE, 
and to the other AB there be added a given magnitudeBF, 


the whole AF ſhall be greater then the reſt CE, by a given 


magnitude, and in reaſon. 


Demonſtration Or ſecing that the reaſon of AB to CDis given, letthe 

ſame be made of BO to DE : Therefore 7 the reaſon of 
the ſaid BG to DE is given. But DE is given, therefore b BG isalſo 
given. But BF 1s alſo given, therefore < the whole GF is given, And 
ſeeing thatas ABistoCD, ſo the partcutoff BG, is to the part cut off 
DE; and foalfo is the remainder A G to the remainder C E , therea- 
ſon of theſaid AGto CE is given: ButG F is given, Therefore the 
magnitude A F is greater then the magnitude C E by a given magnitude, 


|= "OO 


and in reaſon. 
PROP. 17. 


F If there be three magnitudes AÞB) 
omni E, and CD, and that the firſt AB be 
greater then the ſecond F, , by a given 
"2 G magnitude , and in reaſon. But the 

third C D be alſo greater then the ſame 
ſecond E,, by a given magnitude , and in reaſon ; the firſt 
A B ſhall bave to the third C D, either a given reaſon, 0r 
elſe the one ſhall be greater then the other by a given magni- 


tude, and in reaſon, 


A 


Demo;ſtration FOr ſeeing that AB is greater then F by a given magni- 

tude, and in reaſon , let the magnitude AF be taken 
away: Thercfore the reaſon of the remainder F Bro E is given. . Again, 
lecing that C D is greater then the ſaid E by a given magnitude, and in 
reaſon, let the given magnitude C G be cur off there-from ; and the rea- 


i CE 
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that of ABroCD, that of the remainder E B to the remainder FD, | 


ſon of the remainder G Deo E ſhall be given: Therefore © the reaſon of 
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| either the two others ABand E F, 
' ſball bawe to one another a given reaſon , or the one ſhall be 
greater then the other by a given magnitude, and in reaſon. 


| Demorlration FOraſmuch as the magnitude C D is greater then the 
| magnitude A B by a given magnitude , and in reaſon, let 
| the given magnicude D G be taken there-from : Therefore the reaſon of 
| theremainder C G to A B is given. Let the ſame be made of GD to BH, 
Therefore the reaſon of the faid D G toBH is given, But D G is given, 
Therefore « BH is alſogiven. And ſ(eeingthatas CGistoAB, fois GD 
toBH, Þbſoallois the whole C D co the whole AH , the reaſon of the 
ſaid CD to AH ſhallbe allo given, 

Again , ſceing that the ſame C Dis greater then E F by a given magni- 
tude, and in reaſon; let the magnitude D I be cut off there-from : 
Thercforerhe reaſon of the remainder CI toE F isgiven : Ler the ſame 


be alſo 2iven. But DI is given, Therefore FK is alſo given. And ſeeing 
tharasClistoEF, ſo is ID toFK; ſoalſo is the whole. < CD to the 
whole EK; the rcalon of the ſaid CD to E K ſhall be given. Bur the rea- 
ſon of the ſame CDro AH is alſo given: Therefore 4 the reaſon of the 
faid AH to E K ſhall be given. And ſceing that from the ſaid AH and 
EK, the given magnitudes BH and FK are cut off, the magnitudes A B 
and E F< are either in a given reaſon to one another, or the one 1s greater 
then the other by a given magnitude , and in reaſon. 


PROP. 29. 
&- 2 If there be three magnitudes A B, 
A | — B CD, andEFE, and that the firſt A B, 
c gf _ be greater then the ſecond C D, by a 
i; given magnitude, and in reaſon; and 


———— thatthe ſecond C D be greater then 
the third E,, by a given magnitude, and in reaſon ; alſo the 
firſt magnitude A B ſhall be greater then the third E, by a 


grven magnitude 3 and in reaſ on. 


Demonſtration F;Or ſeeing that C D is greater then E by a given magni- 
tude, and in reaſon ; let the given magnitude CF be ta- 
ken there-from : Therefore the reaſon of the remainder F D:toE is given. 


Ons » 


Bbbbz 


be made of DIltoF K. Therefore the vea{on of the ſaid DI to F K ſhall | 


Again, 


&+ x win 549 
FBto GD ſhall be alto given, Bur to the ſaid FBand G D are added the | 
given magnitudes A F and CG : Therefore the whole AB and. C D 
|>ſhallcirher have to one another a givenreaſon, or the one ſhall be greater | þ) 14. p- 
then the other by a given magnirude , and in reaſon. 
PROP. 18. 
| B If there be three magnitudes A B, | 
| A '—H CD, adEF, and that the one of | 
| G them , towit, C D, be greater then | 
| C —D. ther of the other AB or EF, by 
3 E i #4 given magnitude, and in reaſon ; 


——__ OW > —— 
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{c) 11d, 


d)13.Pp. 


c) 3. Pp. 
f) 11 def, 


| 


given : Therefore the reaſon of HB roE is in like manner given, andſ 


| 


Again, ſecing that A Bis greater then the ſame C D by a given magnitude, 
and in reaſon :* Let the magnitude A G beraken there-from : Therefore 


the reaſon of the remainder G Bto C D is given : Let the ſame bemate|! 


of GHtoC F: Therefore the reaſon of the ſaid GH to C F is given, But 
C Fisgiven: Therefore alſo GH is given, 

R G n and then AG isallo given, the whole 2A 
NW. Fong ſhallbe alſo given. But as GBis ro CD, þ 

F iSGH troCF, and fo allo b the remainder 

Cc i——D HB tothe remainder F D : Therefore the 
E reaſon of theſaid HB ro F D is given, But 
rhe reaſon of the ſame FD to E is all 


is alſo the magnitude AE : Wherefore the magnirude A B cis greater | 
then E by a givenmagnicude, and in reaſon. 


OTHERWISE. 


E E Conſtruftion L Er there be three magnitudes 

A —_—_ AB, C,and D, and let Ag| 
Ee be greater then C by a given magnitude, 
—— + Ke and in reaſon ; bur let Cbe alſo greater then 


D, by a given magnitude,and in reaton : ] ſay 
that AB isgreater then D by a given magnitude, and in reaſon, 
Demonſir ation FOraſmuch as AB is greater then C by a given magnitude, 
and in reaſon, ler the given magnitude AE be cut of 
therefrom : Thereforethe reaſon of the remainder E B to C is given, Bur 
themagnitude C is greater then the magnitude D by a given magnitude 
and in reaſon ; therefore 4 E B is greater then D by a given magnitude, 
and in reaſon: Wheretore ler the given magnitude EF be cur off there- 
from ; and the reaſon-of the remainder F.B to D ſhall be given. But AF 
eis given, Thereforc f AB is greater then D by a given magnitude, and 


in reaſon, 


PROP. 20, | 

"We" If there be two given magnitudes, 
A——1——— ABandCD. and that from them 
F D there be taken magnitudes AF and 


ns Ws CF, having to one another a given 
reaſon, either the remaining magnitudes E B and F D, ſhall 
have to one another given reaſons , or elſe the one ſþall be 
greater then the other by a given magnitude, and in reaſon. 


Demesſtration FOr ſeeing that both the magnitudes AB and CD, are 

iven , the reaſon of the ſaid ABroCD is * alſo given; 
and if itbe the lameasof AEtoCF, that of the remainder EB tothe 
remainder F D ſhall be Þ alſo the ſame ; and therefore the reaſon of the 
ſaid E Bro F D ſhall be alſo given. Bur if it be not the ſame , letit be fo as 
that AE betoCF, as AGtoC D. Now the reaſon of the faid AEtw 
C F is given : Therefore the reaſon of the ſaid AGrtoC D is given. But! 
C Disgiven, Therefore < A G is alſo given, But the whole AB is like-, 
wiſe given , Therefore 4 the remainder B G is given, And ſeeing by" C | 
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AEistoCF, 1o is A G tO CD, and alfothe remainder E G ro the re- | 


mainder F D , the reaſon of the faid E G to F D is given, Burt G Bis alſo 
ven: Therefore the magnitude E B is greater then the magnitude BD 
- given magnitude , and in rcalon, 


PROP. -3t. 

G B If there be two magnitudes given 
A—|——|—_E ABandCD, and to them be added 
6 _Þ r: other magnitudes BE and DF, ha- 
- * wing to one another a given reaſon : 
Either the whole AF and C F ſhall have to one another a gi- 
ven reaſon , or elſe the one ſhall be greater then the other by a 
given magnituae , and inreaſon. | 


DemanſirationgzOr ſeeing that both the magnitudes A B and C D are oo 
theirreaton © is alſogiven; and if itbe the ſame reaſon as 
of BECODF, rthereaſon of the whole AE to the whole C F ſhall be alſo 
given, for it ſhall be » che ſame, Bur if it be not the ſame, Leritbe as 
BEis toDF, ſo BG toCD: Therefore the reaſon of the ſaid BG to 
C Disgiven. Bur CD isgiven, Therefore © alſo B G ſhall be given. Bur 
'the whole A B is given, Therefore alſo the 4 remainder AG ſhall be 
'piven. And ſeeing thatas BEistoDF , fois BG to CD, andand alfo 
'*©thewhole GE tothe whole CF , the reaſon of the ſaid G E to C F (hall 
'be likewiſe given. But AG is given, Therefore the magnitude AE is 
greater then the magnitude C Fby a given magnitede , andin reaſon, 


PROP. 22 


If two magnitudes ABandBC, 
| A—————CcC bave to ſome other magnitude D; a 
| D given reaſon , alſo their compound 
| = __ magnitude AC , ſhall hawe to the 
ſame magnitude D, 4 given reaſon. 
Demosſtration F2Or ſeeing that each magnitude ABand BC, hatha given 


reaſon to D, the reaſon *of ABtoBC isgivenz and b 
5" pr , drhereaſonof AC rtoB Cis ng Bur that of BC to D 


salſo given', Therefore © the reaſon of the ſaid AC to D ſhall be like- 
wile given, 
PROM a6? 
E If the whole AB be to the whole 
| Ri | B CDina given reaſon, and that the 
= th. Bs parts AE and EB, bets the parts 


| | CF and FD in given reaſons, al- 
though they be not the ſame , the whole (to wit, AB, AE, 
and BE, ) ſhall bets the whole (to wit, C D, CF, and F D,) 


[ : . 
ke-| Y | int given reaſons. 
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| the ſquareof A is tothe retangle of Aand C, and allo as D is toF, io 


Demenſtration F'Or ſeeing that A E is to C F in agivenrealon, let the ſame 
be made of ABroCG; therefore the reaſon of the laid 

ABroCG isgiven; and conſequently, alſo that 2 of thereſt E B tothe 
ret FG. But the reaſonot F D to the ſame E Bis alſo given : Therefore 
thereaſoiof FDroFG Þ is hikewiſegivenyg and therefore © that of FD 
to the r-nainder G D is alſo given. Butthe reaſon of A B to each of the 
ma2;1udes C Dand C G is given : Therefore 4 alſo the reaſon of C Dtg 
& G is given, and again © that of CD tothe remaincer G D. But the 
reaſonot FD to DGis given, Therefore alſo fcharof rhe ſame C Dt 
i © © Þ D,andconſequent!y thatof 8 C D to there. 


E mainder F C; and therctore alſo the reaſon 
A 1 B of CFro FD ſhall begiven. Bur the reaſon 
EF GC of EBroF D is propoſcd to be given, there. 


forc the reaſon of CF to E B ſhall be given, 
Azain , forthat the reaſon of AB to CDis 
given; and alſothat of C Dio cach of tholeFCandFD, the realonof 
the ſame A 3B to eaci of tie ſaid FC and F D Þh, ſhallbelikewiſegiven, 
But the reaſon of clic ſaid FD ro EB isgiven: Therefore the reaſon of 
AB :oBE ſhali bealſoziven, and conſequently AB to the remainder 
| AE, Wherefore by diviſion k the reaſon of AE to E B ihall belikewiſe 
given. But the reaſon of E Bto F D is given. Therefore allo that of AE 
to F D. In like manner, ſeeing that the reaſon of CD to ABis given, and 
thatof AB toeachof' his parts AE and E B; allo the reaſon of the ſaid, 
CD to each of theſaid AF and E B, ! ſhallbe given : Wherefore each 
of the magnicudes A B, CD, AE, E B, CF, and FD, is to cach ot the 
others in a given reaſon, | 


P-ROP. 24 
OW +... D IF of three right lines A, B, and 
B — FE C, proportional, A to Þ, as Bt 
C E C, the firſt A bath to the third C 


a given reaſon, it will alſo have to 


the ſecond B a given reaſon. 


Demonſtration por >. Let there be expoſed another right line D, and ſce- 

ing that the reaſon of A toC is given : Lerthe ſamebe 
madeof DtoF, therefore the reaſon of D ro F is given. Bur D 1s given, 
therefore F is alſogiven ; betwixt the ewo right lincs D and F, let there 
be taken 2 a mean proportional E. Therefore the re&angle made 
under D and F is equal bco the ſquare of E. But the ſame rc&angle of D 
and F is © given: (forall the angles of thar reQangle are given, being 
rightangles, andthe reaſons that the ſides have to one another areal(o 
given ) therefore the ſquare of E is given , and conſequently the ſame 
right line E is alſo given (for one equal thereto may be found « ſeeing 
thacthere&angle of D and Fis given.) But D is given,theretore © the rea- 
ſono DroE isgiven, andas Aisto C, ſo Dis.toF. Buras Aisto C flo 


the ſquare of D isto the rectangle of D and F. Therefore as the ſquare of 
A 1sro the retangieof Aand C, fo the ſquare of D is tothe rectangle of | 
D and F. Bur r!1e retangle of Aand C is equal to the ſquareot B (ſeeing | 


that | 
6. . 
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that A, B, and C, arc proportional} and that of D and F totbe ſquare 
of E, Therefore as the ſquare of A is co the. ſquare of B, lothe {quareof 
Distothe ſquare of E : Wherefore 8 as Ais toB, ſoDistoE. Burthe 


reaſon of D to E 15 given , Therefore  alſorhe reaſon of A to B is given. 


OTHERWISE. 


Demonſtration FOraſmuch as the reaſon of Aro C is given, and that as A 


ist0C, ſotheſquareat Aand C, the reaſon of the ſaid 


ſquare of A to the re@angle made of AandC , is alſo given. Bur to that |: 


reQtangle made of A and C the ſquare of Bis qual (ſee- 

—— inzthat A,B, and C. are proportional;) therefore the rea- 
5 ſon of the ſquare of A tothe ſquare of Bis given; and by 
© conſequence, the reaſon of the line A tothe line B is gi- 

ven ; for to each of them A and B, we have cxhibired an 


equal to the proper ſquare of each one. 


PROP, -21. 


A. If two lines AB and CD , giver by poſi. 
tion do interſect , the point E in which they jy- 


C 
\ / 
* Pa terſe one another, is given by poſition. 
E\ 


Demonſtration [Or if ic change its place , the one or 
" the other of the lines AB and C'D, 
% would change irs poſition : - Bur fo it is that by 'Sbp- 


B D poſition it changeth not : Therefore © the point E'is $i- 
ven by poſition. 
PROP. 26. 


If the. extremities A and B, of a right line 


hh —Þ 6 given by poſition , that ſame right 


line A B us given by poſition and by magnitude. 


Demo (tration For if the point A remaining in its place , the poſitien, or 
the magnicude of the right line A B ſhall change, the 
point B will fall el{where..: Burt ſo it is, that by Suppoſition it doth 


nor fall cl{where. Theretore the right line A Bis given by polition,; and 


by magnitude, 
P R O A 27. 
IF one of the extremities Aof 4 right line 


A D AB, given by poſution and magnitude be gi- 


wen, the other extremity B  ſball be.alfa'given. 


, 
| 


Demoggratios FOrif che point A remaining ri its place, the point B ſhall 


change and fall in ſome other place.,: either the poſition of 
the rightline AB, or its; magnitude would change: But ſo iris that ac- 
cording to the Suppoſition , neither the one nor the other doth change, 
Theretore the point B is given, 


9) 12. 6. 


h) 2. det. 


a) 4. def, 
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a) 13 dct. 
b) 3QOs Is 


OTHERWISE. 
| Conflrufion (YN the center A, with the diſtance 
Y 4 O} B, deſcribe the circumference BC, 


A B Demonſtration THerefore «that circumference BC 
| is given by poſition, Burt the right line 
A Bis alſo given by poſition ; therefore the point bB 
15: given, 
P RO -P. 38. 

B I by a _ <7 A, a v4 wh 
Rn: : a right line » «garnſt another right 
AM a BC, given by poſition, the right line 

B C DAE ſodrawn, given by poſition, 
Demoyſiratron FOr if itbe not given, the point A remaining in its place, 
the poſition of the right line D AE may change: Letit 
then change if irbe poſſible , and tall el{where , remaining parallel to 


BC, and let ir bethe line FAG : Therefore BC is parallel to the ſaid 
line F AG, But * the ſame BC is alſo parallel to D AE : Therefore 


-bDA Eis parallel to the ſaid line FA G , which is abſurd , ſecing they 


joyn: together and mcet in-A: Therefore the poſition of the right line 


| DAE falls not ellwhere, - Wherefore the faid line D AE is givenby 


poſition, 
PROP. :29. 
| If to a right line AB, given by poſiti- 
»D E, on, gnd to a point C given therein, there 


it. of be drawn a right line CD , which ſball 
"D = make a givenangleA'C'D, the line drawn 


CD , * given by poſition. 


'Demouſiration For if itbe-norgiven by poſition , the point C remaining in 


its place, the poſition of the line C D obſerving the magni- 


tude of the angle ACD, will fall el{where. (Let it fall elſwhere then 


if irbe poſſible, and letir be CE. Thereforethe angle AC'D is <qualto 
the angle AC E, the greater to the leſſer , which is abſurd. Therefore 
the poſition of the right line C D ,: ſhallnot fall clſwhere z and therefore 
the ſaid line C Dis given by poſition. 


| PRO P. 30. 
A "If from a given point A,be drawn to a right 
line B C,. given by poſition, a right line AD, 
making a giwen angle ADB, thM line 
drawn AD i given by poſition. 


| Demonfiration grpOrif it be notgiven , rhe point Arc- 
"_ maining in its place , the poſition 


CH 


| & the xighr line AD keeping the magnitude of the angle A'D B will 


change. 
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change. Ler ir change then , and let ir be the right line AE : Therefore 
theangle A D Bis equal to the angle AE B, the greater 2 rothe leſſer, 
which is abſurd. Therefore the poſition of the right line A D doth not 
changez and therefore the ſaid line A D is given by poſition. 


OTHERWISE. 


Confiruion RY che point Alert there be drawn the line E AF, parallel to 
the right line B C. 


Demonſtration T'Hen ſeeing that by the given point Azand againſt the right 
line BC, given by poſition, there is drawn the righe 

line E F,thoſe lines E F and BC are paraliels, Bur on 

the ſame lines doth alſo fall the right line A D. 

B_ A EF Therefore d the angle FAD is equal tothe given 
- angle ADB, and therefore itis alſo given. Whete- 

of 7 foreto the right line E F given by poſition , and tothe 

B given point A therein , there is drawn the right line 

| A D, making the given angle F AD. Therefore © the 
ſaid line A D is given by poſition. | 


| 
OTHER W ITSE. 


the ſame ler there be drawn the line C F, parallel to the 

faid D A. 
DemonſrationF{Oralmuch as AD and FC are parallels, and that on 
them there doth fall the right line BCE, the angle FC B 
is equal 4 to the given angle AD B; and therefore it is alſo given. And 
A H ſceing that che rizhe line B C is given by poſition , and 
; that to a given point C pherein, there 15 drawn the 
right line Þ C, making the given angle F CB, that 
ſame line F C< is given by poſition: , Bur by the gi- 
| ven point A, oppoſite tothe line F C given by poli- 
| tion , there is drawn thEline A D. Therefore the ſaid 
{® DG B linef ADis given by pofition. | 


| OTHERWISE. 


Conftraition IN the right line BC aſſume fome poin® 
atF, and draw AF. | 


Demonſtration Oraſmuch as each point A and F is 

given , the right line A Fis given by 
poſition, Bur the line B C 1s alſo given by poſition, 
Therefore * the angle A F D is given. But by Sup- 
| B poſition, the angle AD Þ is given: Therefore DA F 
(which 1s the reſidue hof tworight anger) 1s given; and ſeeing that to 
the righrline A Fgiven by polirion, and to the given point therein A rthere 
is drawn the right line D A, making the given angle D A F, i that ſame 
line D A is given by poſition, 


A 


| SCHOLIUM. 

| * EUWCLIDE ſuppoſethhere that two right limes berng gruen by poſition, and 
melining tooxe another do make 4 given argle, which ſome do demonſtrate after this 
\manner. | - WEeee Demor.- 


ConſtruRton JIN rhe line B C E,ler there be taken the given point C, and by | 


b) 29. 1. 


c) 29> p» 


d) 29, 1: 


©) 29. p. 


f)28.p. 


g) 26. p, 


h) 32.2. 


1) 29, P» 
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k) 26. p. 


[) 1 def. 


4) 29.1, 


- bes | 


CC AH} 


Demonſtration FOraſmuch as the two right lines given by poſition, doin- 
cline toone another , the inclinationof thoſe lines is given, 
But the angle is the inclination of the lines : Therefore the angle which 
makes the right lines given by poſition , and inclining ro one another, js | 
given. : 
Anether thus demouſtrateth 1t. 
A Conſtrufion Er there be two right lines inclining toone an. 


other , as A Band C B, given by poſition, and 
in the line A Blerrthere be raken a given point A, andin | 
:/BC alſo ſome point, as C; and ler che right line AC 
Cem FT B be: drawn. 


, Demonſtration GEeing that as well the point B, as eachyf 
| the points AandC, is given., Tthethree 
E rizht lines AB, BC, and AC, are given by magnitude, 

| Wherefore of three dire& lines equalanto them , a tzi- 
angle may be conſtituted: Lerthere then be made che triangle F D E, ha. 
ving the fide FD equal tothe fide AB, the fide F E equal to the fide 
AC, andthe baſe DE equal to the baſeB C. | 

Seeing then the angles comprized of equal right lines are equal, we 
have found the angle F D E equalrto the angle ABC; and therefore the 
ſame 'angle ABC 1s given, * | 


FX 0-P; 23t. | 
If from a given point A there be drawn 
to a right line given by poſition BC, a 
right line. AD, given by magnitude, that 
line AD' ſhall be alſo given by poſition. 


—F; Corftru8iov Rom the center A, with'che diſtance 
& > ©. * AD, let thecircle D E F be deſcribed, 


Demonſtration F Oraſmuch as the; center A is given by poſition, and the 


ven by poſition. Bur che right line B C is alſo given by poſition : There- 


P'ROP. 32. | 

.-B E Þ a 1f unto parallel right lines A Blang C D, 
Pay given by poſition, there be drawn a right 
line E F, making the given angles BEF 
and EF D, the line drawn E F ſball be 
» F G © given by magnitude. 


ConſtruRon 3% let there be taken in the line C D a given point G, and 
from that point let be drawn G H parallel to FE. 


alſo given : © the right line. A D is given by poſition, 


ſemidiameter AD by magnitude, the circle DE F * isgi- | 


fore the point of interſeRion D Þ is given, and ſeeing that the point Ais 


Demonſtration FOraſmuch as the lines EF and HG are parallels, and 


chat on them doth fall the line C D ; © the angle EFD1s 
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ual to che anzle F GH. Butthe angle EF Dis given, therefore the an- 
oleFG Hits alſo given. And foraſmuch as to the right line C D given by 
poſirion , and tothe point G given 1n the ſame , there is drawn the right 
line G H, makinz che given angle F G H, che laid line G H is. given by 
frion, Buc A Bisallo given by poſition, Therefore © the point His gt 
ven. Bur che point Gis alſogiven : Therefore 4 the line GH is given by 
magnitude , and is © equalto E F, Wherefore frhe ſaid lineE F isgiven 
by magnitude, | 
PROP. 33. 

IF unto parallel right lines A B. and 
CD, given by poſition , there be drawn a 
right line E F , given by magnitude, that 
line E F ſhall make the given angles BE F 
and D F E. 

Conſirution FJ Or let there be taken in the righe line 
AB the point G, and by-char point 
ict there be drawn the line G H , parallel to E F, 


Demorſization 'T Heretore E F is cqual to the faid » GH. ButE F is given 

by magnitude, Therefore GH is alſo given by magni- 
tude, Bur the point G 1s given ; and therefore if on that poinr, with che 
diſtance GH , there be deſcribed a circle, b that circle ſhall be given by 
poſition : Letic be then deſcribed , and ler ir be HK L, the ſaid circle 
HK Lis therefore given by poſition, Bur rhe line C D which dorh cur the 
circumference KHLinH , isalfo given by poſition, Therefore the ſaid 
point of interſeion H © is given, But the point G is given ; Therefore 
{the righr line G H is given by poſition. Bur che right line C D is alſo gi- 
ven by polition : Therctore © the angle GHF 1s given, Bur to that angle 
fthe anyle F ED is equal : Therefore the angle EFD is given ; and 
therefore alſo the angle BE F; tor that it is rhe refidue of the ſumme of 


wo 8 righe angles, 
| OTHERWISE. 

Cyftradion Þ Etthere betaken inthe right line C D the point G,, and ler 
G D be put equal ro EF, then from che center G, with-che 
diſtance G D, let there be deſcribed rhe circle DBH, and draw GB. 

Demonſtration F'Oraſmuch as the center D is given by poſition , and che 
| ſcmidiamerer G D by magnitude , rhe circle BD H his 
given by poſition, Bur the line A B is alſo given by poſition: Therefore 
| i che point Bis given, Bur the point G 1s alſo given, 

Therefore * rheright line G Bis Ro poſition, But 
the right line CD is alfo given by poſition : Therefore 
[che angle BGD is given, Wherefore if E F be pa- 
D rallel to BG, the angle E FD = ſhall begiven, and 
conſequently alſo, che orher angle BE F. Bur the right 
* lines BG and E F being not parallels, let them meer 
| in the point H, Foraſmuch as E B-is parallel ro FG, 
andEFiscqualtoG D, thatis roſayroBG, alſo FH =* ſhallbe equal ro 
G B (forE H and BH being cut proportionally 9 by the parallel FG, as 
EF istoFH, fois BG toG H; andby permutation, asE FistoBG, fo 
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h) 6 def. 
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P) 5-1, is'F H toG H -) Therefore Þ the angle HF Gisequal tothe angle HG p 
19) 15+ 1- | butrhe ſaidangle H GF is given (tor thar it is cqual 4 tothe given anole 

| BGD:) Therefore the anzle HF G isalſo given, Bur to thar angle the 
angle BE F is equal ; and therefore is given, as allo the remaining angle 
E FG. 


— 


PROP. 34. 
= If from a given point E , there be drawn 
EL «\p A unto parallel right lines A B and CD, given 
| | \ by poſition, @ right line EFG , that right 


4 Co LEES 
— 


line E F G ſhall be divided in a given reaſon 
THT; (Jvit,oEFt FC. 


Conſtruftion gnvOr tom the point Eletthere be drawn the line E H. perpen- 
Fiic ular to the line CD, 


Demoxſlration F{Oraſmuch as from the given point E there is drawn to the 

line C D the right line EH , making the given angle 

a) 3o.p, | EHGa=theſaidlineE H is given by poſition , but both the one and the 

b) 25. p other lincs AB and CD is allo given by poſition, Therefore b the points 

| of interſe&tionKand H, aregiven. Burthe point E is allo given : There. 

c) 26. p. fore c each line EK and KH is given, -Wherefore 4 the reaſon of the 

d)1-p- ſaid EKtoKH isgiven. Butas EKistoKH, fois EFto FG; (for in the 

triangle G E H the line K F being | roHG, the fidesE HandEG 

are cur proportionally : ) Therefore the reaſon of the ſaid E Fro F Gis 
g1ven, 


OTHERWISE, 


Conſtraton oO the parallel right lines given by 
= | T poſition , AB aad CD, ler there 
eg o_ be drawn from the point E the rightline FE G; ] 

MN ſay chatthe reaſonof GE to E F 1s given, | 


Ny | | 
Demonſtration FOr from the point E let therebe | 
I - F Tn to CD the perpendicular 
EH, and produced to the point K, ſeeing there- 
fore that from the pointE to theright line CD , given by poſition, there ( 
a) 30. Pp. is drawn the line EH, making the given angle EHG, athe ſaid line | 
E H is given by poſition, Buteachline ABand C D is alſo given by po- 
b) 25. p- ſition; Therefore beach pointof interſe&ion H and K is given, Bur the [ 
c) 26+ p- aint E is alſo given, Therefore © each of the lines EH and E K isgiven 
d) 1. p- - magnitude ; and therefore 4 the reaſon of the ſaid E H to E K is given, [ 
c)4.6- | But<asEHistoEK, fois EGrtoE F (for the oppoſite angles ar the 
r 


point E being equal, and the lines AB and CD parallels, the triangles 
EH Gand EK Fareequianglcd; and therefore as EH isto E G, lo1s 
EKtoEF; and bypermutationas EHtoEK, foisE G to E F,) There- l 
fore the reaſon of che ſaid lines E G toE F is given. 


FROFP.. 29, a 
If from a given point A, to @ right lineBC, given by| |" 
| poſition, there be drawn a right line AD, which let be 4i- 
| videdinFE, ina given reaſon (towit,  AEtoED, ry 
| that) 
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that by the point of ſeftion E,, there be drawn a right line 
FEG, oppoſite to the right BC, given by poſition , the line 
F G drawn ſhall be given by poſition, 


Co:ſtruion F7Or trem the point A, let there be drawn the line AH, 
perpendicular to the line B C. 


Demorſtratio? for ſecing that from the given point A there is drawn to 
-BC given by poſition , the right line AH, making the 

given angle A HD , the {aid line AH is given by poſition, But BC 
is allo given by polition : Therefore bche point H is given, But the 
point A is alſo given ; Therefore © the line AH is 

A. given by magnuude and by poſition, And ſeeing that 

das AE'sto ED, fois AK ro KH ,, and that 

GIVE E. the rcaſon of AE to ED is given , alſo the reafon 
of AK toKH is given , and by compounding, < the 
reaſon of AHto A Kis given, Bur A His given by mag- 
_— nude : Therefore f allo AKis given by magnitude. 
EC H D 5 But AK is allo given by poſition ,- and the point A is 
given: Therefore 8 che point K is alſogiven, and ſeeing that by the ſaid 
given Point K there is drawn the line F G, oppoſite to the right lineB C 


given by poſition ; the ſaid line FG "1s given by poſition, 
PROP. 36 
cl xs If from a given point A, there be drewn to a 


.. right line BC given by poſition , a right line 
Wi AD, andto it be added a right line AE, ha- 
A 
| 


Fr wing tothe ſame AD a given reajon, andthat 


| 


Bl IE be drawn @ right lineFEK , oppoſite to the line 
BC, giver by poſition , that ſame line FE K ſhall be given 
by poſttion. 


Conſtruftioz F;Or from the point E ler there be drawn tothe line BC, the 
| perpendicular A L , andler it be prolonged to the point G. 


Demonſtration F{ Oraſmuch as from the given point A, there is drawn to 

the right line B C, given by poſition, the right G L, which 
makes the given angled G LD, = that line G L is given by poſition. . Bur 
B C is allo given by poſition, Therefore Þ the point L is given; and ſeeing 
that the point A is alſo given the line © A Lis given, Bur foraſmuch as the 
reaſon of AEto AD isgiven , and that das the ſaid AE isto AD,, ſo 
SAG toAL ; (becauſe the trrianyles ALD and A G E ate<cquiangled) 
thereaſonof AGto A Lis alſogiven. Bur A Lis is given by magnitude : 
Therefore © A G is given by magnitude. Burit is alſo given by palition, 
and the point A is given : Therefore f che point G isalſo given, And fee- 
ing that by the ſame given point G, there is drawn the line FK , oppoſite 


tothe right line B C, given by poſition, & the ſaid line FK is given by 
polition, 


by the extremity E of the added line AE, there | 


| 


| 


PROP. 


a) 30. Pp. 


b) 26. p- 


C) 26. p- 
d) 4» 6. 


C) 2-P. 
f)} 27. p- 


Sg) 28-p. 


| 


| 
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d)6. p- 


Cc) 2-p- 
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| grey has GEtoGF, ſos LM tw MN. 


poſition, a right line HGK , that tine drawn ſhall be given 


| the ſide LN. Again, ſeting that MG is parallel toF N, andG FroMN,GN 


FRO FP. 3% 


If unto parallel right lines AB and C D, 
given by poſution , there be drawn a right 
right line E F , divided in the point E, ing 
Hj& [1 FKgiven reaſon (towit, of E GtoGF;) but if 
——= by the point of ſection G, there be drawn oppy- 
te to the right lines A Bor CD, given by 


* m4 


9 BÞ N 


by poſition. 
Conſtruftios Or let there be taken in the line A B the given paint L, and 
from that point let there be drawn che line LN, perpen- 


dicular ro C D. 


Demonſtration QEeing that from the given point L., there 1s drawn to the 
| right line C D, the line LN, making the given angle 
LND, the ſaid LN = is given by poſition. But C D is alſo given by ps- 
ſition : Therefore the point N Þ1is given. Butthe point L isalfo given: 
Therefore © the line LN is given; and ſeeing that the reaſon of FG to 
GEis given, and thar*as FGistoGE, fois NMtoML, thereafon 
of theſaid MN to ML isgiven; and in compounding , 4 the reaſon of 
LNtoLMis alſo given. But LN is given by magnitude , therefore M I 
is © given by ma nitude., Bur it is alſo = by polition , and the point L 
is given: Therefore the point M f is allo given. And conſidering thatby 
the ſaid point M there is drawn the right line KH, oppoſite to the right 
line C D, given by poſition , the ſaid line KH is alſo given by poſition, 


SCHOLIUM. 
* EC LI DE (uppoſeth bere , that as FG #8t0GE, ſoNMwtoMLy; bu 


another it is thus demonſtrated. 

The lines EF and LN are parallels or z0t parallels : Let them 19 the firſt place 
be parallels, and foraſmuch as by Cor ſtruftion the lines E L, FN, E F, aud LN, 
are parallels, E N ſhall be a parallelogram , and therefore the fide EF 1s equal to 


ſhall be alſo a parallelogram ,, and therefore the ſide GF ts equal tothe fide MN. 
Wherefore the equal ſides EF and LN , ſhall bave to the equal ſides F G and 
MN; & one azd the ſame reaſon. Therefore as E Fis to FG, fois LNtoMN; 


e that the lines E F and LN be 0t parallels _ but that they meet un 
the point O. Foraſmuch as in the triangle O FN 
there is drann H K , parallel to FN one of the ſides; 
i the fides O F and O N areadruided reciprocally; and 
therefore as F G is toG O, ſows N MioM O. Again, 
ſeeing that in the triangle O G M there ts drawn E L, 


Naw (ap 
0 


K- parallel to the fide GM, the fides O Gand OM are 
druided proportionally: Wherefore k as OE u to E Gy 
KW N TD ſ*wOL wLM; andby compounding, | a5 O G #1, 
EG, ſos OM tLM; but it hath been demauſire | 

ted thats FG 5 toGO; ſos NMtoMO , therefore in reaſon of equality, ® 45 | 
FGristoGE, ſow NM to ML. | PKOP. 
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| 

If unto parallel right lines A B and 

C D, there be drawn a right line E F, and 

that to it there 'be added ſome other right 

line E, G, which bath a given reaſon to 

the ſame EF, but if by the extremity G, of 

the added lineE G, there be drawn a right 

line HK , againſt the parallels given by poſition A B and 
CD , the line drawn H K ſhall be alſo given by poſution. 


Co,ſtruftion Or , Lerthere be taken in the line AB, thegiven point N» 
and from thence let there be drawn to C D the perpendicu- 


larNM , and ler itbe prolonged to the point L. 


DemostrationFOraſmuch as from the given point N there is drawn tothe 

right line C D , given by poſition, the right line N M ma- 
king a given angle NMF, the ſaid angle NMPF is given by poſition. 
Bur the line C D is alſo given by poſicion ; Therefore Þ che point M is gi- 
ven. Bur the point N isalſogiven : Therefore <the line N M isgiven, and 
for that the reaſon of E GtoE F is given, and thatdas EG is oE F, fo 
is LNto NM, thereaſonof L NtoN Mis allo given : But N M isgiven, 
therefore LN is © alſo given, Bur the point N is given : Therefore f the 
point L is alſo given, Secing then thatby the given point L there is drawn 
the right line HK , appoſite co the line A B given by poſition , 8 the ſaid 
line AK is alſo given by poſition, 


PROP. 39. | 
IF all the fides of a triangle AB C are 
given by magnitude, the triangle is given 
by Kind. 
Conſtrution Or , Let there be _— the right line 
| DG given by pofittdn, ending in the 
point D, bur being infinite cowards the other part 
G , and therein ler there be taken DE , equal 
tw AB, | | 
Demos ſtation AJ Ow ſeeing the ſaid AB is given by 
magnitude, D E is ſoalfo; but the 
ſame DE is a!ſo given by poſition, and the point D is given : Therefore 
i che point E is given, 

' Again , LerE Fbe put equaltoBC, and ſeeing that BC is given by 
magnitude, E F (hall be ſoalſo. But theſaidE F ts in like manner given 
by poſition , and rhe point E is given : Therefore b the point F is'given. 

Furthermore, LetF Gbe taken equal to A C, Now foraſmuch as the 
laid A C is given by maznieude, FG is ſo alſo, Bur FG is alſo given by 
polition, andthe point F is given: Therefore the point G is allo given, 
Now from the center E , wich the diſtance E D, lee there be deſcribed 
the circle D HK, < and thar circle ſhall be given by poſition, Again, on 
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a) 30. Pp, 
b) 25. p» 
C) 26, Þ» 


©) 2. Þ. 
f) 27. p- 
8) 28-p. 


c) 6, def, 


the center F, anddifſtance F G, let there be deſcribed the circle G L K. 
| There- 
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h)Sch-3c.p 


1) 5def, 


b) 25- p. 
C) 26. P. 


given by kind . 


| Therefore 4 the ſaid circleG LK is given by poſition ; and therefore <the 


point of interſection K is given. Bur each of thepoints E and Fis given; 
Therefore eachliac fEK. EF-andFK, is given by poſition and mag- 
nitude. Therefore the-rriangle E KF is given * by kind ; bur it 15-equal 
andalike to the triangle AB Cz and<heretore the rriangle/ ABC is alſo 


SCAHOLTUM. 


* EICLIDE ſuppoſeth here that a triangle whoſe 
ſides are given by magnitude and poſstion , ts gruen tykind, 
but the. antient Interpreters demonſtrate it in a manney 
thus, Foraſmuch as the right lines K E-and E F ave grven, 
8 thereaſon which they have to one another ts given, Alſq 
the right lines E F and F K being given, their reaſon us al- 
ſo grven ; and 11 like manner , the reaſon of theſaid E K 
and F Ks 2rven. Again, ſeeing that the ſame lines K E 
and EF aregruen ty poſition, h the angle K E F & grven 

" bymagnitude : Moreover , the right lines E F and Þ K be- 
ing grven by poſition , the angle & F K # gruen by magni. 
tude , as 1s alſo the reſidue E-KF, and ſo 11 the triangle 
EK Fareall the angles given, and alſo the reaſons of the ſides : Therefore i the 
ſaid triangle E K F us green by kind. 


PROP. 40. 
If the angles of a triangle ABC; 


are given by magnitude , the trian- 


F A. 
| gle is given by kind. 
Co:ſtratton F Er there be expoſed the 
AM —rightline DE , given by po- 
E DB C 


ſicion and by magnitude ; and let there be 


; conſtitured ar the point D the angle EDF, 
equalto theangle CBA, butinthe point E the angle DE F,, equal to 
theangleBCA;. therefore the thitd angle BAC is equal to the third 
ane DFE. .*.. 


Demonſiratcon {Or each of theangles conſtituted in the points A, B, and 

C, is given :. Therefore each of thoſe which are poſi- 
ted in the points D, F, andE, is alſo given , and ſeeing tha to the 
right line DE given by poſition > and to the point D given therein , there 
is drawn the right line D F, which makes the given angle EDF, *the 
line D F is given by poſition ; and by the ſame reaſon, the line E F is gi- 
ven by poſition : Therefore b the point Fis given by poſition. But each 
of the poine DandE is given: Therefore c cach of the lines D F, DE; 
andEF , is given by magnitude. Wherefore the triangle D FE is given 
by kind , and 1s alike to the triangle ABC : Therefore the triangle 
ABC is given by kind, | 


PROP. 4 


that the two ſides B A and AC, which do conſtitute it, have 
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If a triangle ABC, hath one angle BAC given, and 
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! 8 one another a given reaſon, the triangle is given by kind. 


Coftrafion FF Or > Letthere be expoſed the right line D F given by mag- 
P ride and poſition, Burt rhereon and art the given poinc F, 


let there be conſticured cheangle D F E equal to the angle BA C. 


monſtration | Ow the angle B A Cis given: Therefore alſo the angle 
has I'$DFE isgiven, And ſeeing that to the right line D F 
n, and from the give point F cnercin, is drawn a right line 


A. given by pofition. But ſeeing chat the reaſoi; of ABro A C 

1s given , jet the fome be madeot DF to FE, thenler 

DE be drawn, Therefore the reaſon oft DF coFEis gi- 

C R ven. But DF is given: Therefore Þ FE is given by mag- 

nizude. But the ſame F E is alſo given by poſition , and 

the point F is given. Therefore © the point E is alſo given, 

Bur each of the points D and F is given : Therefore 4 

each of the right lines DF, FE, and DE, is given by po- 

fition and magnitude. Wherefore © the trianzle DE F is given by kind. 

And ſecing that the 1wo triangles AB Cand DE F havean angle equal 

toan angle , that 15 to oe & theangle BAC totheangle DFE , and the 

fdes which conſtimmte thoſe equal angles, proportional ; frhe triangle 

ABC isalike cothe trizngle DEF, Butthe triangle DEF is given by 
kind: Therefore the triangle ABC is given oy kind, 


| PROP 


A IF the ſides of a triangle ABC, beto 


NT one another in given reaſons , the triangle 
fo B ABC 5 grvenby kind. 


G Cerſtrudtion Or , Let there be expoled the right line 
Da D , given by magnitude , and ſeeing 
x hat the reaſon of BC ro AGis given , ler the 


ſame be made of D to E. 


| —— Demosſiration NOw D is given, therefore * E is alſo 

| given. Again, ſecing that the rea- 
| ſon of ACto ABisgiven, let the ſame be made of 
EtoF., NowE is given, therefore b F is allo given. Now of three 
he lines , equal to the three given right lines D,E,and F, (and of 
'which three lines, two of them , in what manner foever they be raken , 
wegrearer then che other :) Lec there be conſtituced ttiewmiangle GH K, 
\nſuch ſortas D may be equal tro HK, but E 15 equal to K G,and G H equal 


wF, therefore eactiof the {aid lines HK, KG, and GH, is given by | 


magnitude : VV herctore © rhe criangle HG K is given by kind, And ſee- 
ingthatas BCiswCA, fois Dro E, and that Dis equalioHK, and E 
wKG, as BCistoCA, ſoHK istoKG. Again, ſeeing thatas C A is 
wAB, foisEtoF, andtharE iscqualtoK G, andFroGH; as CA 


$toAB , (oisKGiroGH. Butir hath been demonſtrated that as BCis. 


twCA., fois HK ro KG: Therefore by resſon of equality, as BC is to 
al B, fois HKroGH. Therefore 4 the triangle ABC is alſo given by 
ind 


"* Dddd PROP. 


*J fir} 
givendy potitio E, making thegivenangle DFE, * the fai4line F Eis 


2) 29.P. 


b) 2. p- 


C) 27+ Þ- 
d) 26, p. 


C) 39-P- 


f) 6. 6. 


a) 2+ p- 


b) 2. Þ. 


C) 39. Þ» 
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If the ſides BC and DA, about one of | 

the acute angles of a rectangled triangle þ 

BC, bave to one another a given reaſon, 
that triangle 3s given by kind. 

Conſtruftion [= there be expoſed the right line DE 


given by magnitude and poſition, and | 
on ir let there be deſcribed the ſemicircle DGE. 


a) 6 def. Therefore 2 the ſemicircle D G E is givenby poſition, 
Demonſtratio/; For the line D E bcing given , and di- 

vided in two equal parts, the center | 

of the ſaid circle is given by poſition, and the ſemidiamerer by magni- | 

| tude. And fora{muchas the reaſon of BC toB A is given , let the ſame | 

be made of DE toF: Theretorethe reaſon of DE to F isgiven, Bur DE 

b) 2. p- is given , therefore F bis alſo given, Now BC is greater then © AB, | 
c)19.1- | ThereforeE Dis 4allogreater then F. Let DG be firted equalto F, and 
d) 14. 5- lctE G be drawn; then on the center D, with the diſtance DG, letthe 
e) 6 act, circle G K be deſcribed. Now that circle © is given by poſition , ſeeing 

that the center Dis given , and the ſemidiameter D G alſo given by mag- | 


f) 25+ p- nicude. Bur the ſemicircle D G E is alſo given by poſition : Therefore f the 
point of interſe&ion G is given. Bur the points D andE are allo given, 
9) 26.p. | therefore 8 cach of the right lines D E, DG, and EG, is given by po- 
h) 39-p. | firionand magnirude, VV herefore | the triangle D GE is given by kind, | 
And ſeeing thar the triangles ABC and D GE havean angle equal to an 
1) 31s 3 angle, rowit, the right angle BAC to the right angle i DGE,, andthe C 

fides about the angles C B A and ED G proportional. But cachof the 
others ACBand DE Gleilerhena right angle : Thole triangles ABC 


| k) 7.6. and DEG #karealike. Burrhe triangle DGE is given by kind : There- : 
fore the triangle A BC is alſo given by kind, c 
PROP, 44- i 


A If a triangle ABC, hath one angle B gi- 
ven, and that the ſides B A and A C, about L 
V 
F 


another angle BAC, baweto one anotber 4 
| given reaſon, the triangle A B C 3s given by 
kind. | 


G Conſtruliony, J Ow the given angle B is either acute C 
os N or obtuſe, (for it was a right angle 1n 
the fore-going prop. ) Letirbein the firſt place acute, and from the point X 


A let A D be drawn perpendicular to BC. 


Derfiorftration Herefore the angle AD B is given : Bur the angle 

B is alſo given; and therefore the third angle BA 
) 40. Pp. D is given : Wherefore = the criangle A B D is given by kind 1 
) 3 det. | and therefore b the reaſon of B A to A D is given. But the reaſon 
)8. p- of the ſame B Ato AC 1s allo given : Therefore © che = 
ſon of AD to AC is given , and the angle A D C is aright ange 
d)43-p, | Wherefore the triangle 4 ACD is given by kind : Theretore| 
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ethe angle C rs given. Bur the angle B is alſo'givenz and therefore the , c) 3. def. 
[other angle BAC isgiven: Thercfore fche triangle ABC is given by f) 40.p. 
kind, 
Conſtrufion N Ow let the angle ABC be obtuſe, and on the ſide C B 
- prolonged, ler there be drawn the perpendicular AD. 
Demonſtration C7Oraſmuch as the angle ABC is given , the angie ABD 
. which followcs it, ſhall be given, But the angle ABD is 
alſo given : Therefore the third angle D A B is given. Wherefore 8 the | g) 40. p. 
angle A BD isgiven by kind 3- and therefore h the rea- | ®) 3 det. 
A. fon of DAroAB is given. Bur the reaſonof AB to | 
i AC is allo given: Therefore i the reaſon of D Aro | 1i)8. p. 
AC is given, and cheangle D is a right angle : There- | 
fore the triangle DAC is given by kind , and rherc- | 
fore the angle A C Bis given. Bur the angle ABC is | 
"8 '___| alſogiven: Theretore the third angle BAC is given. 
$ B D Wherefore the triangle A B C is givenby kind. | 
{ 
PROP... | 
Y If a triangle ABC, bath one angle 
BA C given, and that the line compound- 
| ed of the two ſides ABand AC, about | 
the ſaid given angle BAC , bath to the | 
other fide BC a given reaſon, the trian- | 
| © D 3 gle ABC 5s given by kind. | 
Conſtiuftion FOr , Letthe angle BAC be divided into two equal parts 
by the line A D , therefore * che angle C AD is given, a)7-p 
Demonſtration C=eing tharas ABistoAC, ſobis BDroCD; by com- |b) 3.6 
poundi:ag, © as the line compounded of C AB istoCA, [|c) 18.5 
ſois BC to C D, and by permuratiou, asthe line compounded of C A B 
ist0CB, fois CA to C D.. But the reaſon of the line compounded of 
CABrtroBC isgiven, therefore the reaſon of C AtoC Dis allo given, 
and the angle C A D is given. Therefore dthetriangle A C Dis given by | d) 44. p 
kind, and therefore the angle C is given. Bur the angle BA C is alſo gr- 
ven: Therefore the third angle B is given : Wherefore © the triangle |) 40. p. 
ABC is given by kind, 
OTHERWISE, 
Confiruftion Þ Et B Abe prolonged dire&ly unto the point D , in ſuch ſore 
as that A D maybe cqualto A C, andlet C D be joyned, 
Demonſtration Oraſmuch as the reaſon of the line compoundedof CAB | 
toCBis given, andthat ADisequaltoAC, the reaſon 
D of the whole'line BD roBC is given, But the angle 
ADC isalſogiven, for it is the halt of the the given 
angle B A C (for that the faid angleB A C fisequal to f) 32. 1 
A the ewo internal angles ACDand ADC, which | © 
are 8 equal to one another , being the ſides AC and |... ; 
ot. A D arecqual: ) Wherefore the triangle BD C his | h) 44.p 
C B given by kind , and therefore the angle Bis given, Bur | 
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a) 41. P. 
b) F def. 


| Canftru8tion Þ Er BA be prolonged direAly, and let AD be pur equalto 


— 


the angle B A C isallogiven : Therefore the remaining angle A CB is 
given : Wherefore i the triangle ABC is given by kind, 


PROP. 46. 
A If a triangle ABC hath one angle B 
given, and that the line CAB compound- 
ed of the two ſides ACand AB, about 
another angle BAC, hath to the other 
fide B C a given reaſon, the triangle 
D B ABC5 given by kind. 


Conftruttion go” ler the angle BAC be divided into two equal parts | 
by che line AD. 


Demonſiraton T Heretore (as hach been ſhewn in the foregoing Prop.) the 

compound lineC A Bisro C B, as A Bis co B D. Bur the 
reaſonot the ſaid compound line C AB to C Bisgiven: Therefore alſo 
the realonof A Bro b Dis given, Bur the angle B is alſo given : There- 
fore the triangle ABD is given by kind; and therefore Þ the angle 
BAD isgiven. Bur the angle BAC is double to that oft BAD, and 
therefore 1t is alſogiven, Therefore the third angle C isgiven, Where- 
fore the triangle A B C is given by kind, 


OTHERWIsS 


AC, andlet C D be joyncd, 


D Demonfir ation FOraſmuch as the reaſon of the line 
compounded of CAB to CB is gi- 
ven , and that AD is cqual to AC, the reaſon of 
BDto BC isgiven; and the angle B is allo given : 
Therefore the triangle C DB c is given by kind ; and 
therefore 4 the angle D is given : Therefore the angle 
G BBAC which is double to BDC, is allo given : 
Wherefore the other angle ACB is given z and 

therefore thetriangle A B C is given by kind. 


PROP. a7. 


_- | ReGiiline figures 8 ABCDE, givenby 
kind , are divided into triangles given by 
kind. 


E Conſtruftion of let the right lines EB and EC be 
rawn, 


2 Demonſtration FOraſmuch as the re&line figure ABC 
C ” DE is given by kind, the angle aB A 
E isgiven, and the reaſon of the fide ABto AE 15 al- 

ſo given : Therefore Þ the triangle BAE is given by kind. Wherefore 
the angle ABE is given. Bur the whole angle ABC is alſo given: 
Therefore © the remaining angle E B C is given. Burthe reaſon of the ſide 


ABto the fide BE, andalſo that of AB to BC is given : Thwenge 
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achercalonot BC toBE is given, and the angle CBE is alfa given: d)8. p. 
Therefore © che rriangle B CE is given by kind, By the ſame diſcourſe it ©) 41. p- 
may be demon{trated that the triangle CDE is given by kind. There- | 
fore reQiline figures given by kind divide theyglelyes into triangles given | 
by kind, | 


+ —————_—_——— 


PROP, 4,48. | 
<*- If on one and the ſame right line A B, 
are deſcribed triqugles as A CB and ABD, 


—— 


—— 
_ = Do 


B Fu given by poſition, thoſe triangles ſhall bave 
i DÞD F to one another a givenreaſon,  ACBto 
A B D. 


ConſtruSron F(Or from the poinas A and B, letthere be drawn at right an- 

gics on theline A B, the lines AE and BG, and prolonged 
unto the points F and H, but by the poznts C and D, ler thete be drawn 
the lines E CGandF DH, parallel to A B, | 


Demo(tration þOraſmuch then as the triangle ABC is given by kind , 
* the reaſon of CAtoBA is given, and theansleCAB | a) 3: def, 
alſo given; burthe angle BA E1s given: Therefore the remaining angle 
CAE is allo given, bur the _ CAE is ziven ; and therefore the 
ather angle ACE isalſogiven, Wherefore b the triangle AE Cis g1ven | b) 40. p. 
by kind, Now the reaſon of EAto AB cis given; | tor 4 the reaſon of | c)8. p- | 
E Ato AC, and trhatoft AC toABis given;) and inlikemanner , the d) 3 det- | 
reaſon of FAto AB is given, Therefore © the reaſon of EA to A Fis | <c)8. p- 
given; butas AE-isto AF, ofthe parallelogram AH ro the parallelo- | tf) 1.6: | 
zrem AG; bur ACB ise the halfot AR; and ADB the half of A G; | 8) 41+ t» 
therefore the reaſon of the triangle ACB to the triangle AD B is given z | 
for it is the ſame reaſon with chat of A H ro AG Þ; that is to ſay , of. | ®) 15+ 5+ 
E A co AF, which is given, 


PROP. 49, 


If on one and the ſame right line A B 
there be deſcribed any two reGiline figures 
AECFBand ADB, given by kind, 
they ſhall bawe to one enother a given reas 


B ſon (towit, AECFBto ADB.) 


ID Conſtruflion FOr let thelines F A and F E be drawn: 
Ag _ © "Therefore cach of the triangles # A BF | a) 47. p. 
AFE, andE CF isgiven by kind, | 


DemonſtretzouEcing that on ohe and the. ſame right line E F there ate 
deicribed the triangles ECF and EAF, givenby kind, 
the reaſon of ECF to E AF bis given, Therefore, by compounding, | b) 48. p. 
©chereaſon ot AECFto E AF isgiven, Butthereafon of theſaid EAF | c)6.p. 
toFABis given , 4 being they are triangles given by kind,, deſcribed on | d) 48. p. 
one and the ſame right line AF: Therefore © the reaſon of AE CF to |e)g.p. | 
FABisgiven, Wherefore by compoundihg ,. * the reaſot of AEC'FB |f) 6. "ML 
toF ABis given. Burthe reaſon of the ſame FABroABD 8 isgiven; |g) 48.p. | 
Therefore bthe reaſon of AE C FBro ABD is alſo given. b) 8.” | 
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PROP. $0 
| ” = of two right lines AB and CD, wall 
| q to one another a given reaſon, and that 
| on thoſe lines there be deſcribed reiline 
| figures AEB and CFD, alike, anda- 
| like poſited I they will bawe to one ano- 
| Reman 00” ther a given reaſon. 
TE & Demonſiration TO the two lines ABand C D, 
let there be raken a third pro- 
portional : Thereforeas A BistoCD, fois CD roG. But the reaſon of 
ABrtoC Disgiven: Therefore the reaſon of C D ro G is alſo given; 
a) 8: p. Wherefore © the reaſon of AB ro G is given, But bas ABistoG, ſois 
« <a 19| AEBtoCFD: Therefore the reaſon of the ſame AEB co CF Dis | 
ds given. 
FROP. $1 | 
_ IF two dots lines AB and 
CD , have to one another « 
= given reaſon , and that upon 
A B them there be deſcribed any reS&i- 
line figures AEB and CFD, 
F-- TD given by kind, they will bave 
| H to one another a given reaſon, 
(to wit, that of AEB to CFD.) 
confirudion F'Or on AB, let the re&tangled figure AH be deſcribed alike 
| and alike pofited to D F. 
Demopſtration NovwpP F is given by kind : Therefore alſo A H is given by 
| kind. But AE Bis alſogiven by kind , and deſcribed on 
a) 49+P- | theſameline AB: Therefore a the reaſon of AEBto AH is given: And 
ſeeing that the reaſon of A Bro CD is given, and that on thoſe lines are 
| deſcribed the reQiline figures A Hand DF alike, and alike poſited, the 
þb) 50. p+ | reaſon Þof theſaid line AH to D Fisgiven. But the reaſon of AE Bro 
c) 8p. AHis alſogiven : Therefore the reaſon <of AE Bro D Fis given. 


PROP. 532. 
If on a right line AB, given by magni- 
tude ,, there be deſcribed a figure ACB, 


A np by magnitude. 
CorfiruftionF Or on the ſame line A B , let the fquare 


ven by kind * and by magnitude. 
D Demonſtration QEecing that on the right line AB, are 


giver by kind, that figure ACD + given 


AD be deſcribed. Therefore A D isgr | 


_———_—— 


deſcribed the two reQiline figures ! 
ACB 


SON i. Ai. a... Wt. 
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ACBand AD , given by kind, athe reaſon of ACBto AD is even: | a) 29: Pp» 
Therefore b AC B is given by magnitude, b) 2. p. | 


| 
SCHOLIUM. 
* The ancient Interpreter hath noted here that every ſquare ts gruen by kind , 
| 


for that all the angles thereof are gruen ;, berg all e ual and right angles : But alſo | 
the reaſons of the ſides are gruen; for thoſe ſides berng all equal , their reaſons are | 
alle equal, Moreover, whenſoever a ſquare ts expoſed, 8 ſquare equal thereto may 
be exhibited : and therefore the ſquare is given ty maznitude , as aiſo each ſide 
thereof, 
PRUPF 3% 
If there be two figures AD and E H, 
& PE A given by kind, and that one fide B D,of 
[ | the one, hath to a fide F H of the other, a 


given reaſon the other frdes ſhall have 
alſo to the other ſides given reaſons, 


DemosſtrationÞ Or {cceing that the reaſon of BD to 
LS F H isgiven , and alſo that. of | a) 3. def. 
3 — BDtoBA, Þthercaſon of the ſaid AB roFH | b)® p- 
is given. But the reaſon of the ſame FH to FE | 
cis alſo given: Therefore the reaſon of AB to EF is given. In like | c) 3 det. 


manner alſo the reaſons of the orher fides to the other fdes are given, d)8-p. | 
PROP. 54 | 
= If two fegures A and B, given by 


|  * | kind , have to one another a given reaſon, 

Hl alſo their ſides ſhall be to one another in a 
| | | given reaſon. © 

A Conftralion Þ Or cither the figure A is alike and 

DG alike poſited co B, oris not: -Letir 


in the firſt place be alike and alike poſited ; and ler there be taken the line 
G, a third proportional tothe lines C Dand E F. 


Demonſtration AS CDistoG, *fois AtoB, But the reaſon of A toBis þ) Cor. 19, 
given; therefore allo the reaſon of C D to G is given. | 20.6, 
And ſeeing that C D, E F, and G, ate proportional, b alſo the reaſon of b) 24. p. 
CD to EF isgiren, Pur AandB are given by kind : Therefore < the |c) 53.p. 
other ſides ſhall have given reaſons to the other ſides, | | 
Now let the fizure A be nor alike to the figute B, and let there be deſcri- 
bed on EF the figure EH, alike and alike poſited to A : Therefore the 
figure E H is given by kind , bur the figure B is alſo given by kind : 
Therefore 4 the reaſon of BroE H is given; and therefore the reaſon of 
ArtothelameE H<is alſo given: Bur A is alike roE H : Therefore (by 
whar is abovelaid) thereaſonof CD toEF isgiven; and in like manner 
the reaſon of the other ſides ro the other ſides is given, 


OTHE R- 


| 
[ 
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8) 52+P- 


h)Sch- 5 2.p- 


i)Sch. 52.p. 
k) 3-P. 


I) 53-p. 


a) 52-P. 
b) 3+ Pp» 
c) 54- P- 
d) 3. def» 
C) 2. P- 


| 


thoſe lines C D;\E F, G H, and LK, are deſcribed the figures A,B, M1, 


| are given by magnicude. 


A — 


DO THESE WISE 


Conſtrufion By there be expoled the given line 

G H : Noweceither the figure A is alike 
to the figure B, or not. Let it in the firſt place be 
alike, and letir be as CD isroEF, fois GH vo 
LK; rthenon GH andLK ler the figures M and N 


© be deſcribed alike and alike poſited to the ſaid 
DDIN Aand B , which figures M and N ihall be couſe. 


quently given by kind, 


Demorfiration T Heretore ſceing that as CD js tg 
EF, fois GHtwLK, aad thar on 


and N , alike and alike poſited; fas A istoB, ſo is M to N. Bur the rea. 
ſon of Ato Bis given : Therefore the reaſon of M to N is given. Buc 8 M is 
given , conſidering that it is & figure given by kind , deſcribed ona right 


line given by magnitude ; therefore N is allo given, 


ConftruAton 2. N Ow, on L K let the ſquare O be deſcribed # Therefore 
h che figure O is given by kind, 


Demonſtration 2. WHeretore the reaſon of KtoN is given. ButN is gi- 

ven: Therefore K is given; and conſequently, i alſo 
KL. But GH isgiven: Therefore & the reaſon of GH to KL is given, 
ButasGHis roLK, fois CD toEF. Trheaefore the reaſon of CD to 
E F is given; and therefore the figures Aand B being given by kind, !the 
other tides of the ſame figures ſhall alſo have ro the other fides given 
reaſons. Bur if the figures be noralike , the laterparr of the demonſtra- 


tion here above muſt be obſerved. 


PROP. 55. 


IF @ Space A, be given by kind, and 
| by magnitude , the ſides thereof ſhall be 
| | given by megninude. 


A D ! Conftruftion For, Let rhe right line BC given 
| by poſition and by magnitude , be 

C — x2 - expoſe1; and thereon let there be deſcribed the 
W {paceD, alike and alike poſited ro A, therefore 


the ſaid ſpace D is given by kind. 


Demonſtration F7Or that it is deſcribed on the line B C , given by magni- 

eude, itis alſo *given by magnitude, Bur the figure Ais 
alfogiven : Therefore Þ the reaſon of A to D is given. Bur thoſe figures A 
and D are given by kind : Therefore © the reaſon of the line E F to the 
lineBC is _ But BC isgiven: ThereforedE F is alſo given. But 
thereaſon of the ſame E F roF Gis given : Therefore <F G is given. And 
by the ſame reaſons ir may be demonſtrated that each of the other fides 


OTHER- 


| 


Ir 
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oTuBikWWrslk 
Conſtrafion } Ertthe ſpace GHIKL be given by 
& | Linq and by magnitude : I ſay thar 
the ſides thereof are given by magnitude. For 
I on the right line GH ler there be delcribed the 
L {quareG M ; therefore  G M is given by kind. 


Demonſtration Td Ut the ſpace GHIKL isalfogi- 

'— ho: H ven by kind : Therefore 8 the 
reaſon of the ſame ſpace GK to.GM is given, 

Bur G K is given by magnitude : Therefore 

hGM is alfo given by magnitude; and ſecing 

fl that GM is the {quare of the line GH , ithar 

line GH is given by magnirude. Wherefore in like manner, each of che 


| other lines H I, IK, K L, and LG, is given, 
& Þ * &) BY | * 
If twvo equiangled Parallelograms A and 


B, have to one another a given reaſon, as one 


PA fide CD of the firſt A, is to one ſide F G, 


H 


| ſon that the Parallelogram A bath to the 
Parallelogram B, 


Confliruion Fo: let HD be am oy direQly to L, ſothat as C Dis 
ro FG, ſoHD maybe to DL; and finiſh the Paralel- 
logram D K, | | | 
Demonftr ation QEeing that as CD is oFG, fo HD is to DL, and 
2 char C D isequaltoKL, as LKistoFG,foisGE to 
DL; and thus the ſides about the equal angles DLK and E GFarere- 
ciprocally proportional : Wherefore Þ DK is equaltoB , and therefore 
neing thereaſonof Aro Bis given, and that Bis equalroD K, therea- 
fon of Aro D Kis given. Butas< A is roD K (thatistoB) ſo is HD to 
DL; therefore the reaſon of HD to D Lisallogiven, and ſecing thar 
asC Disro FG, (oGEisro DL, and that the right line H D hath to 
DL a given reaſon ; to wit , that which the ſpace A hath tothe ſpace B, 
as CDistoFG, ſoGE istothar to which HD hath the given reaſon 
m_ the ſpace A hath to the ſpaceB, thar is ro ſay, the reaſon of H D ro 
4 PROP. 2%; 2 w- 
If 2 given ſpace A D be applyed to a given right line AB, 
ma given angle C AB, the breadth C A of the application 
s given. | | | 
Conſtrution FOron AB, letthere be deſcribed the ſquare AF; there- 
= fore © the ſame A Fisgiven: Ler the lines EA,'FB, and 
'C D, be prolonged to the points G and H. gp 


Rr rt —o—_ > 


= of the ſecond B, ſo the other ſide GE, of 
the ſecond B , is to that to which DH the 
E G other ſide of the firſt A, bath the given reas- | 


Eccee Demon- 


f)Sch.52-p. 


9) 49. Pp. 


h) 2p. 
i)Sch.5 2.p» 


nt. A. 


% 


mMmy 
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C) 1.6. 


d) 40. p- 


) 
b) 36. 1. 
| Therefore the xcaſon of AF to AH is given: Wherefore the reaſon of 


= —w— — 


Demonſtration CEeing therefore thar each ſpace AD and A F is given, 
cheir reaſon is alſo given, Bur ÞAD is equal ro AH: 


E Ato AG is given. (for © ir is the ſame with: that of 

AFroAH,) ButE Ais equalto A B; therefore the 

F rcaſonoft ABroAGis given. Now ſceing that the 

angleCAB is given, and the angle GAR allo gi- 

A np ven, the reſidue CAG isgiven, Bur the angle C 

GAis allo given, being a right angle: Therefore 

CG G BH tbe remaining anzle ACG 1s given. Wherefore 

the triangle 4 C AG is given by kind, Therefore the 

reaſonof C Ato AG isgiven. Burt the reaſon of A B tothe ſame AG is al- 

ſogiven : Therefore the reaſon of C Aro ABisgiven, and the ſaid AB 
is given: Wherefore C A is alſo given. 


PROP. 58. 


If a given ſpace AB, be applyed 


H — to 4 given right line AC, wantin 
by a figure DE, given by kind, 
_ q | the breadths of the defed&s are 
E : | | 
ENS | given. 
bu F DC Conſtruttzon FO: let A C be divided in two 


| equal parts in"the point F; 
Therefore as well AF as FC is given. On the ſaid line F Clet there be 
deſcribed the reftangle figure F G alike and alike polited roD E, There- 
fore F'G is given by kind. | 
Demonſtration er the figure F G'is deſcribed on the right lineF C gi- 
ven by maznicude , the ſaid reQiline F G is 2 alſo given by 
magnitude. BurFG isequal to AB and IL , (for b Al and F Ebeing 
equal, and <F Band BG alſo cqual, the GnomonI C Lis equal to A B, 
and therefore their added fizurel L, common to both, F G ſhall be equal 
toABanpT1L:) Therefore the figures A Band I L together are given by 
magnicude, Bur AB is given by magnirude : Therefore 4 the remaining 
figure I L is alſo given by magnitude, Bur itis alſo given by kind , ſee- 
ing itis ®alikeco DE : Therefore* the fides of the ſame I L are given: 
Wheretorel B is given; and ſceinz char it is equal 8to F D, the ſame FD 
isalſogiven. But FC is given, therefore the remainder D C his given 
and i inagiven reaſon toB D , and therefore k BD isgiyen. 


PROP. 5g. 
If a given ſpace AB be ap- 


IK H plyed according fo a given right 
| | line A C, exceeding it by a figure 
D G NJln_iz CB given by kind, the breadths | 


| of the exceſſes CE andCF are 
A os C w given. 


Conſirution F{Or D E being divided into 


two equal parts in G, ler 


there 
—_—_—_— Je 


——— _— ——— — - ———- w 


EE 


| EUCLIDES DATA. 


573 


—— mo > 
” 


polited to C B. 


Demonſtration Ow ſceing thar CB is alike to GH, thoſe figures CB 

and G H * arc about one and the ſame diameter, and G H 
isgivenby kind, as is CB, Bur ic is deſcribed on the given line GE : There- 
fore «the ſame G H is alſo given by m2gnicude, Bur A Bis given : There- 
fore A Band G H are given by magnirude. Now thoſe figures A B and GH; 
are equalto L 1, (for AG, LE, and E I, being equal, tne Gnomon G F H 
iscqualto A B, and therefore adding G H common to both, LI ſhall be 
equalto A Band G Hz) therefore LI 1s given by magnitude bur it is alfo 
given by kind, being iris Þalike ro C B. Therctore © the {ides of the ſaid 
L lare given, ſceing irtisequalto G E : Theretore 4 the remainder C F is 
given, and in a given reaſon ©to CE, Wherctore f CE is given. 


SCHOLIUM. 


RE” * EUCLIDE ſuppeſeth herethat CB aid GH 


4 1 are about one and the ſame diameter, but we ſhall thus 
K d [£ "\ , demonſtrate it : Let C Band G HR be twoalike Parallelo- 
of: Ap | 


| 

| 7 mn ERR” 7 

| chere be deſcribed on G E the reQtiline figure G H , alike and alike 
i 


grams diſpoſed as aboue , that 15 10 ſay, that the equal 
' angles joy: together in E, the fide C E meets d irettly” 
EB with his homologal fide E H , and the fide BE , bis cor- 
reſpor.dent ſide EG ; ard let the diameter F E be 
A. L O F ran 1 ſay that the ſard diameter F E proton ed, will 
ebythe potat K ,, that 15 to ſay, the __ Dc 
GHardCB, confift about one ad the ſame diameter, For if it bedented, the 
diameter E F being produced » will paſſe aboue the pornt K , 07 below tt, Letitin 
| the firſt place paſſe above it , and let itcut GK , prolonged in the pornt M, and ty 
' the poent M , let there be drawn MN, parallel to KH, which ſhall meet EH, 
prolonget in the point Ny aud F B 10Q, 


Demonſtration FOraſmuch as the Paralellograms GN and CB are with 
the Parallelogram L O about one and the ſame diameter , 

they are 8 alike to one another- Wherefore as FCistroCE, fo isE Gto 
GM. Inlike maner, ſeeing the parallelograms C B and G H arealike, 
as FCisroCE., fois EGroGK: Therefore hasE Gis toGM, fo is 
EG toGK. Wherefore i GMandGK areequal, a part to the whole, 
which is abſurd : By the (ame reaſons it may be demonſtrated ; that the 


PROP. 60. 
= = If 2 Paralellogram AB, given by 


— kind and by magnitude , be augment- 
WH 


ed or diminiſhed by a Gnomon C F D, 

- the breadths of the Gnomon ( conſiſt- 

| = E | ing of the lines CE and DG) are 
G D B given. | 

Demenftration F{Or ſeeing thac A B is given, and the Gnomon C FD alſo 


diameter prolonged will hor fall below the point K : Therefore the Paral- | 
lelozrams C B and GE conſiſt about one and the ſame diameter. | 


a) 32-p. 


| b) 24. 6, 
C) $5, P- 


d) 4+ Þ+ 
c) 3 def. 
f)2, P- 


given, the whole Parallclogram BF is given : Bur it is 
alſo given by kind, fecing it is alike to B A : Theretore 3 the ſides of the 
Eeccs fame 


OR — 
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ſame BF are given; and therefore each of the lines BE and BG is given, 


Bur each ot the lines B C and BD is given, therefore each of the remain- 
ing lincs CE and D G isalſo given. 


Conlrution NJ] Ow let the Paralellogram BF 

f Netw by bind and & 
zde, be diminiſhed by the given Gnomon 
CFD: [ſay thatcachof the lines CE and 
DG is given. 


» 
l or [3 


B Demonſtration 2. {Or ſeeing that BF is given, 


G D and the Gnomon C F D gi- 


ven, the remaining figure A Bis alſo given, Bur it isalfo given by kind, | 


{ceing it isalike ro B F : Therefore Þ the fides of rhe faid A'Bare given, 
and therefore each of the Ines C Band B D is given. But each of the lines 
BE and BG isgiven: Thereforc alſo each of the remaining lines C E and 
D G is given. 
PROP. 61. 
If to one fide of a frgure ABCE, 9gi- 
ven by kind , there be applyed a ſpace Pa- 


E ” rallelogramCD, in a given angle BCF, 
H aud that the given figure A C hath to the 
C Þ Parallelogram C D a given reaſon, the Pa- 


rallelogram C D # given by kind. 


Co-ſtruttion Or by the point By let BH be drawn 

parallelto C E, and by the point E let 
F KD (© EHbedrawn paralleltoC By andlet EC and HB 
be prolonged to the points K and G+ 


Demorfiration FOraimuch as the angle BCE is given, and the reaſon of 

EC toCB, the parallelogram CH is given * by kind, 
But the figure ABCE is alſo given by kind , and is deſcribed on te ſame 
line BC, as the Parallclogram CH given by kind is : Therefore Þ the 


| reaſon of the figure ABCE tothe Parallelogram CH is given. But by 


Suppoſition , the reaſon of the ſaid figure ABCE tothe Paraliclogram 
C Disalſogiven; and C D is < equal roCG: Therefore 4 the reaſon of 
CHtroCG 1s given. Wheretore the reaſon of the line E C tothe line 
C Kisgiven; (for cas CHistoC G, fois EC roCK.) Bur the reaſon 


\of EC to C Bis alſo given: Therefore frhe reaſon of the ſaid C Bto 


CK isgiven, And ſcerng that the angle ECB is given, alſo the follow- 
ing angle BCK 8 is given. Bur the ang!cB C F is propoſed given z and 
therefore the- remaining angle F C K is given, Alſo the angle CKFis g- 
ven , for that h ir is equal tothe anzie BC K: Therefore the other angle 
CFK is given: Wherefore i therriangle F C K is given by kind; and 
therefore the reaſon of F CroC K is given, But the reaſon of C Bro the 
ſame CK is alſogiven: Therefore k che reaſon of FC ro CB is given; 
and the angle B Mo F is alſo given. Wherefore the Parallelogram CD 
i3 given by kind, 


p $ CHEM 


CCC 


OO ——_ 


y magni- |. 
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SCHOLIUM. 


* Although :t be manifeſt that a Parallelogrrm that hath one angle grueh, and the 
reaſon of the ſides about the ſame angle alſo given, # given by kind, as Euclide 
doth bere declare , ſoit is notwithſlanding that the ancient Interpreter doth thus 
demonſtrate tt. 

Seeing that 14: the Parallelogram C H the angle E CB # gwen, the a:gle 
CE H w alſo given; for the reght line E C falling 0: the Parallels E H and C B, 
doth make the two internal angles 0; the ſame part equal to two 11ght anglis, And 
therefore ſeeing that the _ e ECB# grven, the other angles are orven ; and 


| 
| 


ſeeing that the reaſon of to C Bus gruen, and that BH wequal toCE, and 
EHt BC, the reaſon of. the ſides to one another us alſo gruen, 
PROP. 62. : 
If two right lines A B and 
6 | CD , have to one'another a 
qz0 F given reaſon , aud that on one | 
Ao B of thew A B, there be deſcri- 
bed bed a figure AEB, given by 
kind , but on the other C D, a 
"Ny H ” T ſpace Parallelogram DF, na 


given angle DCF, ard that 
the figure AE B hath to the Parallelogram D F a given reg- 
ſon , the Parallelogram D F is given by kind. 7 | 


Conſtrutiou FOr on the line AB letthere be deſcribed the Parallelogram 
AH, alike and alike poſited to DF, 


Demonſtration _P then that the reaſonof AB to CD is you z and 
that on thoſe lines are deſcribed the reRiline figures A H 
and F D> alike andalike poſited, * the reaſon of AH to FD is given, 
Bur the reaſon of FD toAEB is alſo given : Therefore Þ the reaton of 
AHto AE Bisgiven, Butthe angle ABH isalſo given, being equal to 
the angleF C D, and fo the figure AE B is given by kind; and to AB 
one ot che lides thereof, the Parallelozram Fr H is applyed in a given an- 
gle A BH, andthe reaſon of the ſaid figure AEB tothe ſaid Parallelo- 
gram A His given: Therefore © the Parallelogram A H is given by kind ; 
and cherefore E D which is alike thereto, is alſo given by kind. 


P AR-O EF. 63. 

IF a triangle ABC be given by 
kind, the ſquare B E, CD, andCF, 
which is deſcribed on each of the 
fides , ſball bawe a given reaſon to the 
triangle AB C. 


Demonſtration FOr ſeeing that on one and the 
ſame right line B C, rhere are | 


deſcribed the rwo re@iline figures AB C and 
CD, 


2) 50+ p« 
b) 8. p- 


C) 61. p. 


———_—_—— 
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a) 3. 2. 


b) 40. p- 
C) 3, det. 


d) 1.6. 


e) 41-7, 
IH8. p. 


A) 3s 2+ 


a) 49. p. CD given bykin, che reaſon of the fame ABC to CD isgiven, and | 


| rhescfore the reaſon of the ſquares BE andCF, tothetriangle A BC, 
is alſo given. 
PROP. 64. 
If a iriangle ABC, hath an obtuſe an- 
ole A BC given, that ſpace of which the fade 


A. 


more in power then the ſides AB and B CG] 
| that comprehend the ſaid angle, ſhall bave a 
TD given reaſon to the triangle ABC. 


C 
Conflrution gy Et the line C Bbe prolonged direQly , and from the point 
{4 La ler the perpendicular A D be drawn: I ſay thar the 
| ſpace of which.che ſquare of the line A C doth exceed the ſquares of the 
; lines AB and BC, that isto fay , 2 the double of the reftangle conteined 
' under CB and BD, ſhall have a given reaſon to chetriangle ABC. 


| Demorſtra:iczÞF Or ſeeing that the angle ABC isgiven , the angle ABD 

| is alſo given. But the angle AD Bu isalſo given , therefore 
| the other angle BA Dis given: Wherefore dhe triangle ABD is given 
' by kind; therefore © the reaſon of AD to DB is given. But as ADto 
\-DB, ſod the:reaangle of AD and BC 1s to the reftangle of B C and 
BD. But the reaſon of A D toBD is given : Therefore alſo is the reaſon 
of che rectangle of AD and BC to the retangle of BC and BD given: 


| Wherefore the reaſon of the double of the faid retangle BC and BD 
tothe rectangle of AD and BC is alſo given, But the ſaid reQangle of 


AD andBC hathalſo a given reaſon to the triangle A B C (ro wit, double 
reaſon; for the reangle 1s © double to the triangle) therefore the reaſon of 
the double of the reangle of BC and BD f to the triangle A B C is given. 
But the ſame double of the retangle of CB and BD is that ſpace of 
which the {quare of the line A C doth exceed the ſquares of rhe lines A B 
| and BC; Therefore the ſame ſpace hath a given reaſon to the triangle 
ABC, 


| 
| 
( 


we” \ 


PROP, 6%. 
If a triangle ABC, hath one acute angle 
ACB given, that ſpace, of which the ſide 
ſubtending the ſaid acute angle 3s leſſe in 
power then the ſides comprehending the ſame 
acute angle , ſhall have a given reaſon to 
& thetriangle. 


B D 
| Conſtruon FRom the point A let there be drawn the line A D, perpendi- 


: culartroBC : I ſay that ſpace of which the ſquare of the 
line A Bislefle thenthe ſquares of the lines AC and C B, that is to ſay, 


triangle A B C. 
Demorſiration go: ſeeingthat the angle C is given, and the angle AD G 


allo given, the other angle D AC is given : Mhanins 
the 


— 


AC ſubtending the obtuſe angle ABC, | 


a the double of the re&angle of BC and CD, hath a given reaſon tothe | 
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DC is given, and conſequently alſo © char of rhe re&angle of BC and 
CDrothere@angle of BCand AD: Theretorethe reaſon of che dou- 
ble of the retanzle oft B Cand CD to the rectangle of BCand AD is 
given, Bucche reaſon of the ſame refanzle of BC and AD to the tri- 
| angle ABC is given : (for 4 che reftangle is double to the triangle) There- 
' fore © the reaſon of the donble of the retangle of BC and CD tothe 
triangle ABC is given. And ſeeing that the ſame double of the reQangle 
of BCand C D 1s thar whereof the ſquare of the line A B is lefle then 
the ſquares of the lines A Cand BC, that ſpace of which the ſquare of 
the live A B is leſſe chen the ſquares ot the lines ACand BC, ſhall have 


a given reaſon to the triangle ABC, 


PROP, 66. 

If « triangle ACB , hath one angle 
B given, the rectangle made of the lines 
AB andBC, conteining the ſame angle, 


ſhall bave a given reaſon to the triangle, 


Conſtruttion Or from the point A ler AD be 
D B drawn perpendicular to CB. 


Demonſtration qPHerefore ſeeing that the angle Bis given, and alfo the 


angle ACB; the other angle C AD is likewiſe given, 
Wherefore the triangle ACB «is given by kind; and a the 
reaſon of ACto A D is given, Bucas ABis to AD, bſothe reftangle of 
ACandCB is tothe rectangle of C B and AD; Therefore the reaſon of 
the rectangle of A Cand C:Bro the rectangle of C Band ADis given, 
But the reaſon of the ſaid retangle of C Band A D tothe triangle ACB 
isalſo given; (for thar it is double reaſon, the rectangle being double c ro 
therriangle: ) Therefore 4 the realon of the rectangleof AC and CBro 


the triangle ABD is given. 


FE EQF. 0; 
If a triangle A B C, hath one angle 
n BAC given , that Space by which the 


ſquare of the ling compounaed of the two 

fides B A and A C', that contein the {ame 

given angle B A C doth exceed the ſquare 

of the other ſide, it ſball have a given rea- 
B & ſon to the'triangle ABC, 


CorſtrufjonuFOrler B Abe prolonged in ſuch ſort as thar AD may be equal 
*to AC,, then having drawn DCE infinitely , from the 


pointB let BE be drawn parallel ro A C, meeting the faid DE inche 
point E, 


Demorftr ati Oraſmnch as AD is equal wo AC, *#DB is equal to 
0 F; E ; (for the two triangles ADC and BD E are alike) 


and from the topBis drawn to che baſe DE, theright line BC : _ 
ore 


— >. 
” — 


_— 
——_—_— 
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| the triangle b ADC is given by kind, and cherefare the reaſon of AD tai b) 40. p. 


C) 1: 6, 


d) 41. r, 
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fore * the reftangle of D C and CE, with the ſquare of BC, is equal 
tothe ſquare of BD; burthe ſame B D is compounded of BA and AC; 
therefore rhe ſquare of the compound of ABand AC is greater then the 
ſquareof BC, of the rectangle of D Cand CE. 

Now [I {ay that the reQtangle of DC and CE harh a given reaſon to 
the triangle ABC : Foraſmuch as the angle BAC 1s given, the angle 
DAC isalſogiven. Bur cach of the angles ADC and ACD is given, 
it being rhe half of the angle BA C which is given. Therefore b the 
trianzle AD C is given by kind; and therefore the reaſon of D Aro DC 
is given, Therefore < the reaſon of the ſquare of the ſaid DA to the 
ſquare of D C is alſo given. And ſeeing that as 
BAito AD, dfois ECro CD, and alſo as 
BAisto AD, <«ſo is the reftangleof BA and 
AD to the ſquare of AD; andasECis tro CD, 
flo alſo is the retangle oft EC and CD to the 
ſquare of CD; by permutation, as the re&angle 
of BA and AD is to the reftangle of E C and 
CD, ſois the ſquare of AD totheſquare of DC, 
B E Bur the reaſon of the ſaid ſquare of A D to the 

ſquare of D C is given: Therefore the reaſon of 
the retangle of BA and AD ro the retangle of ECand CD is allogi- 
ven, But A Disequalto AC : Therefore the reaſon of the reQangle 
BAand ACrtothereangleof EC and C D is given. Bur the reaſonof 
the reangleot B A and AC to the triangle ABC & is given, becauſe 
the angle BA C isgiven : Therefore h che reaſon of the reftangle E C and 
CD to the triangle ABC is given, But the reftangle of E C and CD 
is that whereof the ſquare of the line compounded of B A and AC is 
greater then the ſquare of BC : Therefore that ſpace to which the ſquare 
of the line compounded of B A and AC is greater then the ſquare of BC, 
ſhall have a given reaſon to the triangle ABC. 


SCHOLIUM. 


* EXKCLIDE ſuppoſeth in this place that when 1n an Iſoſceles triangle a night 
line s drawn from the top to the baſe , the ſquare of that live , with the refanglt 
conteined wider the ſegments of the baſes , is equal to the ſquare of either of the other 
legges , which the ancient Interpreter doth thus demonſtrate. 


Conſtrufiion | Er AB Cbe an Ifoſceles triangle , whoſe legges are AB and 
AC; and from the rop A let AD be drawn to the baſe 

BC : 1 ſay thatthe ſquare of A D with the reQangle of BD and D C, is 

equal tothe ſquare of cither of the legges A Bor A C. 


NN 


Demonſtration AJ Ow the line A D is perpendicular to 

| BD, ornot: Lertix.in the firſt His 
be perpendicular : Therefore ir will cut the baſe BC 
into two equal parts inthe point D; and therefore 
the reangle conteined under BDand DC is equal 
tothe ſquare of the ſaid B D, and adding to them the 
common ſquare of A D, the reQangle of BD and 
DC with the ſquare of A D, ſhall be equalto the 
ſquares 'of D B and AD. Bur to thoſe ſquares of 


AD and D B ithe ſquare of A Bis equal: Therelave 
© [0 


A. 
A 


fi 
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che ſquare of AB is equal to the reQtangle of BD and D "i and the | 


ſquare of A D together, 

Now ſuppoſe A D not to be perpendicular , but that from the point A 
there doch fallon B C the perpendicular AE , that being fo, B C ſhall 
be cut inco two parts equally in the point E, and unequally in D. Whete- 
fore the rectangle of BDand DC, with the ſquare of DE, *is equal ro 
the ſquare of BE; and adding the common ſquare of AE, the reQan- 
gleot BD andD C, with the ſquares of DEand AE, ſhall be equal to 
the ſquares of BE and AE. But'the ſquare of AD is equal to the two 
ſquares of D E and A E: Therefore the reQangle of BD and DC; with 
che ſquare of AD is equal to the ſquares of BE and A E. Burto theſe 


- ſquares of BE and A Eche ſquareot AB is equal : Therefore the ſquare 


of AD, with the rectangle of BD and DC, is <qual to the ſquare of 


AB. 
OTHERWISE. 


Conſiruiion | © done , aSin the foregoing Demonſtration , from the 
point A, let A F be drawn perpendicuiarro C D, and let 
AE be drawn. 


Dmonſtration FOraſmuch as the angle BAC is given, the half thereof 
AC Fihall be alſo given. Burthe angle AFC is given; 

and therefore the triangle A F C is given by kind : Therefore the teaſon 
of AF roFC is given. But the reaſon of C D to the ſameF C is alſo 
given, ſeeing that CD is double toF C : Therefore m the reaſon of 
CD troAFisgiven; and therefore alſo the reaſon of the rectangle of 
CD andE C to the rectangle of AFandE C, is 


4 given, (for iris che ſame reaſon * as that of CD 
FE to AF.) Bur the reaſon of the rectangle of A Þ 

| and FC tothe triangle ACE is given; ſeeing ir 
A C is double 9 to the ſamerriangle, Therefore the rea- 


ſon of the rectangle ot C D and CE to the trian- 
gle ACE isalſogiven. Bur the triangle ACE is 
R equal ro the triangle ABC?P , they being both 
y K; conſtitured on one and the ſame baſe AC, and 
between the ſame parallels AC and BE: There- 

fore 4 the reaſon of the retangle of CE and CD to the triangle ABC 


| isgiven. Burthe ſaid rectangle of CE and CD isthe ſpace by which 


the (quare of the line compounded of AB and AC, is greater then the 
ſquare of B C: Therefore that ſpace by which the ſquare of the line 
compounded of A Band AC is greater then the ſquare of BC, hath a 
ofyen reaſon to the triangle ABC. 


OTHERWISE. 
A Or the given angle A is either a right ; #- 
cute, or obtuſe angle : Let ir in the firit place 
be ſuppoſed a rigne angle : Therefore the 
ſquare of the line compounded of BA C; is 
greater then the ſquare of BC, by twice the 
rectangle oft BAand AC; (teeing that r the 
ſquare of BC is equal to the ſquares of B A 
B C and A C; aud the ſquare of the line com- 
pounded of BAC 5 1s equal to thole two 
Fiff ſquares 
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{quares of B A and AC, and twice the rectangle of the {ſaid BA and 
AC:) Wherefore tiie reaſon of double che rectangle of BA and A C 
ro che rriangle ABC is given. 


| ConltruBion Ny Ow lerthe angle C be ſuppoſed acute , and from the poiny 
Alert there be drawn on C B the perpendicular AD, 


| Demonſtration FOraſmuch as the triangle C A Bis an Oxigonium triangle, 
and tiie perpendicular A D beifig drawn , the ſquare of 

C Aand C Bare cqual * to the ſquare of A B with twice the rectangle of | 
C Band C D; adding therefore the common double rectangle of CA 
and CB, theſquares of CAandCB, with the 

ol double rectangle of the faidC AandCB, that 

u) 4 2. | is to ſay , . 8 alone ſquare of the line com- 
pounded of ACB , are equal to the ſquare of 
AB, with the double of the rectangle of C D 
andCB, and over and above the double ofthe 

re&anzle ot AC and CB, tharis to ſay, the 

'#; D 3 double of the rectangle conreined under the 
compound line oft A CD and and CB (for the 

W) 1. 2+ rectangle of AC D and C B is w equal to the rectangles of AC and 
CB, andof CDandCB:) Therefore the ſquare of che line compound- 
ed of A C Bis greacer then the ſquare of A C, by double the recraugle of 
ACD and CB. And ſeeing thar the angle ACB is given, and the an- 
ele BDAalfogiven, the other angle CAD is given : Therefore * the 
triangle C A D is given by kind , and therefore the reaſon of CD roC A 
is given; and by conſequence the reaſon of the line compounded of A CD 
y)6. p- toC Ay is alſo given. Wherefore rhe reaſon of the recrangle of thole 
Z) 1. 6. lines compounded of AC Dand CB=* ro the rectangle of AC and CB 
is alſo given. Bur the reaſon of the ſaid recranyleot AC and CB to the 
a)66.p. | triangle CA B*is given, fecing the angle C is given; therefore the rea- 
{on of double the rectangle of rhe line compounded of A C Dand C Bro 


the triangle C AB is given. 


Laſtly, Let the angle B A Cbe ſuppoſed to be ob- 
| cafe, and baving prolonged B A from the point C,let 
F, the perpendicular C E be drawn on the ſaid line BA 

BAS prolonged; and let A F be propoſed to be equal ro AE. 
| DemorftrationF(Oraſmuch as the angle BAC jsobtuſe, 
_— C and the perpendicular C E being | 
drawn, the ſquares of AB and AC, and the dou- 

ble of rhe rectangle under BA and AE, or AF, are all alike equal 
b) 12. 2. b ro the ſquare of BC, and adding the common doyble rectangle of 
BAand AC, the ſquares of the ſaid A Band AC, with the double of | 
| C) 4. 2+ ; thereRangle of che ſame ABand A C, that isto ſay, <the {quare of the | 
| line compoundedof BAC, and the double of the rectangle of BA and 
; AF are together equal to the ſquare of BC, with the double of the 
| rectangle of BA and AC, Ler the common double of the rectangle of | 
BA and AF be taken away, and there will remain the ſquare of the 
line compounded of BA C, equal to the ſquare of B C, with therect- 
f) te 2+ angle of ABandCF, (for the rectangle of A Band A C is equal 4 tothe 
| rwo rectangles of AB and AE, and of ABandCF: ) Therefore the 


X) 40. Pp. 
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| BC by che double of che retangle of AB an 
che angle BAC is given, the angle CAE « is given, Bur the angle 
AEC isalſo given , cherefore the other angle ACE is given : Where- 
forefthe triangle ACE is given by kind ; and therefore the teaſon of 
CAto AE, that isroſay.to AFis given, Therefore 8 the reaſon of the 
ſaid CAtoF Gisalſogiven. But the reaſon of the ſanie CA te CE is 

iven z therefore hthe reaſon of CE to CF is alſo given, Where- 
wo the reaſon of the re&angle of E C and A Bro the reQangle of 
FCand ABis given, (for the rectangle is ro the reftangleias CE is to 
CF) andallothac of the refangle of AC and AB, to the reangle of 
TEC andAB. Therefore * cthereaſon of the reQangle of F C and A Bro 
the retangle of A Cand A Bis given. Buc the reaſon of the reangle of 
ACand ABrto the triangle ABC lis given: Therefore alſo the reaſon 
of the double of the rectangle of FC and AB, to the triangle ABC is 
given, Bur the ſame double of the retangle of FC and AB is that, 
whereof the ſquare of the line compounded of B A C is xreater then the 
ſquareot BC, whereof chat ſpace of which the ſ{quare of the line com- 


ſon to the triangle ABC, 


OTHERWISE. 


Conflruf0n [, Er the line B A be prolonged tothe point D, in ſuch ſort as 
A D may be equalro AC, andler C Dbe drawn. 


Demonſtration POraſmuch as the angle BAC is given , cach of 
the angles A D C and A CD: which is the half 

thereot ſhall be alſo given; and therefore the other angle DAC is a 
alſo given : Therefore m the triangle A C D is given by | kind. | 
Whercfore the reaſon oft AC to CD is given. And. foraſmuch 
as the angle AD C is given: Let 

cach oft the angles D E C and 

AFC be made + <qual to the faid 
ADC: Therefore ſeeing that the an- 
gleBD C iscqual rothe angle DE C, 
andthe angle D B E 15 common tothe 
triangles DBE and DBC, theother 
YE angle BD E isequal to the orher angle 

g © HK C Kk © BC PD, and theretore the triangle 
B D E is equiangled tothe triangle 

| BDC, Therefore » SE B 15to BD, 
fisB DroCB: Wherefore the retangleof E BandC B ; thats to ſay, 
6 the rectangle of ECandC B, P with the ſquare of C Bis equal;.4co 
theſquare of BD, thar is toſay , to the ſquare of the line compaunded of 
BAC; for AD is cqual ro A ©; and therefore the rectangle of E C 8nd 
CB, with the ſquareof CB, that is tofay , the {quare of the line com- 
pounded of BAC is greater then the'{quare of che rectangle of B C and 
| CE: I fay therefore that'the reaſon of rhe ſaid rectangleof BC @nd CE 
tothe triangle ABC is given; . Foraſmuch as the angle BDE is equal 
 to-the angle B CD, and the angle AN,C equal to the angle ACD, 
the other angle C D E' is equal ro the'other angle A CB : Bur the 
angleDEC is alſo cqual co the angle AFC , therefore che remaining | 


| (quare of che line compoundei| of BAC is rome chen the {ſquare of | 
CF. And foraſmuch as | 


pounded of B A C is greater then the ſquare of BC, hatha given rea- | 


| 
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to be grven , but it 15 n0t, 


| an;le C A Fis equal corhe remaining angle DC E. Wherefore thetrian- 


gle AFCis <quiangled to che triangle DCE; and therefore ras C Aijs 
wAF, lois CDtoCE, and by permutation, 45ACisro CD, fois 
AFtw<CE. Burthe reaſon of ACto CD isgiven: Therefore alſothe 
reaſlonof AFroCE is given, From the point Alert A H be drawn per- 
pendicular co BC: Foraſmuch as the angle AF C isgiven, and the angle 
AH F alſo given, the third angle 
HAF'is given : Wherefore ſthetri- 
angle AH Fis given by kind, andby 
conſequence the reaſon of AF roAH 
is given, But the reaſonof A Fro CE 
is alſo given : Therefore * the reaſon 
of AHtoCE isgiveny and therefote 
the reaſon of the retangle of AH and 
BC "tothe refangle of BC and CE 
is alſo given. But the reaſon of the 
| retangle of AH and BC to thetri- 
angle ABC is likewiſe given (for the reQangle is double totherri- 
angle) and the reQangle of BC and CE is that whereof the ſquare of the 
line compounded of B AC is greater then the ſquare of BC, Therefore 
that ſpace of which the ſquare of the line compounded of B A C is greater 
then the ſquare of B Cby a given reaſon'to the triangle ADC. 


SCHOLIUM. 


Þ+ The ancient Interpreter pretending toſhew the cor.ſtrufion of the angle DEB 
&qual to the angle AD C, ſaith that on the line B D andin the point D , ihe ale 
B D E ought to be made, equal te the angle B C D, and that the right lines B C and 
D E bedram witil they interſeft in E , in ſuch ſort as he ſuppoſeth the angle B CD, 


The' ſame Interpreter afterward ſhews how there may unruerſally from a given 


|-@ grven reaſon, and that a ſide hath -alſo a given reaſontoa 


point, be drawn a rightline ar ty pofetion to a r1ght line , making an angle equal 
to 4 given angle, But wemwill alſo reje8t this way, Peeing we have el{-where ſhesn 
another more brief and eafte. . For example , if we would from the point D dranto 
the lene B C gruenby poſition a right line , making an angle equal toa given angle 
ADC, as here required , we have no more 10 do but to aſſume the poriit K inthe 
| ſaid live BC, and there make the triangle C K L equal to the gruen argle 
ADC: If thelineK L doth meet with the potnt D , it ſhall be the Irne required. 
But if it meet n0t with it, from the point D let there be drawn the line D E , paral- 
lel totheſaid KL , cutting B C protongedinz E , and the angle D E C ſhall be 
equal tothe gruen angle ADC, for on: the two parallel lines LK and D E, there | 
doth fall the line'BE ;, and therefore the angle DEC * equal to the angle 
L KC, which hath been made equal to the given angle AD C ; and ty cor ſequence 
the ſame angle DEC #alſorqual to ADC. 


PROP. 68. 
Tf two Parallelograms AB and CD, have to one another 


” 


fide, the other fide ſball bave likewiſe a given reaſon to the 


other fede. 
CoPte | 
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AEtoFC is alſo given. For tothe rightline E B ler there 


be applyed the Parallelogram F H , equal to the Parallelogram C D, and 
conſtituted in ſuch ſort as A E and E G may make one right line : f Thete- 


| fore K Band BH will alſo make one right line, 


Demonſtration FOraſmuch as the reaſon of 


C A K thatE H iscqual tothe ſaid CD; the rea- 
| | | | ſonof AB ro EH is given; and therefore 


BL thereaſonot AEroEGisalſogiven, See- 
| ing therefore that E H is equal and equian- 
gledro C D, asÞEB ist9FD, fois FC 
) G H tEG. Butthereaſonot E Bro FD is gi- 
"9 ven: Therefore alſo the reaſon of F Cro 
E Gis given. Butthe reaſon of AE to the 
ſame E Gisalfogiven: Therefore the rea- 


ſonof AE to FC is given. 


SCHOLIUM. 
+ EUCLIDE having poſited AE and E G aireftly in one right line , pre. 
ſently concludeth that K B and B H ſhall alſomake a right line , but we ſhall demon. 
ſtrate it thus, Seeing thelines AE andE G are poſited direfily, the angles AE'B 
and BE G Þ are equal to two right angles ; and ſeeing that AB © a Parallels- 
gram , thelines AK and EBare parallels, onwhich the line AE doth fall; and 
therefore the two internal angles Aand BE A cave olſo equal totwo right angles, 


the angle BE G ; aud conſequently ther oppoſite angles E B K and H are alſo equal 
to one another : Again , ſeerng that BG is 8 Parallelogram , the two lines B E and 
HG are Parallels, onwhich'B H doth fall ; and' therefore the two internal angles 


is equal to E BK: Therefore the two angles E BK and E BH are alſo equal to 
two right angles; and therefore 4 the twolzaes K B 4nd BH do meet diretly accord- 
ing to ENCLIDE, 


| OTHERWISE. 


Conſtra8;on Et che given rightline. K be expoſed , andſceing that the rea- 
ſon of A to B is given, let the ſame be made of K to Ly 


| therefore the reaſon of K to Lis allo given. 


_ Demonſtration But K isgiven; therefore < L is alſo given, Again, ſeeing 

| -that.the reaſon of C D toEF is given, ler the ſame be 
.madeof ;KrtoM: Therefore the reaſon of Kto Mis given. BurK is given, 
therefore fM is. alſo given , and therefore the 


GG MH reaſonof LroM is given. Now leeing that A is 


equiangled toB, 8 the reaſon of the ſaid A to B 
is compounded of that of the. ſides, thar is to 
A\IlR ſayof CD to EF, and of CG to EH. But 

alloche reaſonof K ro Lis compounded of K to 


E M, and of Mto L; therefqgre the reaſon com- 
g D: Ls pounded of C D roEF, andof CGrtoEH, is 


\ xy 


ongacd thy the reaſon of BE roFD be given: I fay the reaſon of | 


ABtoCD is given, and. 


and taking away the common angle BE A , there will remain the angle A , equal to 


H and BE BH © are equal to two r1ght angles. But it hath been demonſtrated that H. 


a). 6, 


b) 14. 6, 


b) 13. r. 


C) 29. I. 


d) 14-1, 


C)2.ÞP. . 


kf) I. p. 
2) 23.6. 


the ſagie with-char which is compounded of K | 
ro 


——— 
hn ——————_— p—_— 
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{ a) 40+ P- 
b) 35+ Pe 


c) 68. p+ 
d) 29+ I+ 


©) 29. i. 


f) 34-1 


| 


_—— — Ir n_—— 


roM, andof MtoL(thereaſonof K to L being the ſame as of Aro B;) 
Bur the reaſon of C D to E F is the ſame as of Kro M : Therefore the other 
rcaſon of CGroEH is alſo the ſame asof M co L. Bur the (aid reaſon of 
M toL is given : Therefore alſo che reaſon of C G toE His given. 


PROP. 6g. 


If two Parallelograms C B and EH, 
hawing the angles D and F given, 
and that a fide bath alſo a given 


reaſon to a ſide, in like manner the 
Ba other ſide ſhall have a given reaſon 
L to the ether fide. 


Conſtrutton Þ Er the reaſon of BD to FH 
be alſogiven : I ſay that the 
reaſonof ABto E F isgiven. For if C Bbe equiangled to HE , irisma- | 
nifeft by the precedent Propoſition z bur if it be nor equiangled thereto, 
let the right line D B be conſtituted, and in the given point B therein, let 
the angle D B K be made<quat to the angle E F H;-and finiſh the Paral- 
lelogram D K. 


DemonfirationFiOraſmuch as each of the angles BK L and B AK isgiven, 
F the other angle K B A is given : Wherefore the triangle 
2 A BKis given by kind; and therefore the reaſon of AB to BK is given. But 
reaſon of CBto EH is ſuppoſed tobe given, and bC B is equal ro DK; 
thereforethe reaſon of D*K to:'E H is given ; and ſecing that D K is cqui- 
angled to E H, andthe reaſon of the ſaid DK toEH is given, as alſo 
thatof DB to FH, © thereaſonof BKtoBE isgiven, Bur the reaſon of 
the ſaid BK to B Aivgalſogiven: Thetctere 4 the reaſon of AB to FE is 
Iven, 
: SCHOLIUM. 

TEKCLIDE ſuppoſeth there that a Parallelogram having one angle given, al 
the other angles are alſo gruen, and as well the Ancient Interpreters as others , do 
give the reaſons why, the augle F being gruen, the other angle E. ſhall be alſo gi 
ven , it being the remazader of two right angles , for that on the parallel lines E G| 
and F H there doth fall the line E F , which makes © the two internal angles (of the 
ſame part) F and G, equal to two right ales. But to thoſe as gles* the oppoſite an- 
gles G 8nd H are equal , and therefore they are alſo gruen. 
 Fromwhence it follows that the angles B D C and F being given byſuppoſition , al 
the other angles of the two Parallelograms C B and EH, are alſo given: There- 
fore the angle D B K haumg been made equal tothe angle F, the angle K ſhall be 
| equal to the angle E.y and green as that: But the angle B AL which # oppoſite 
to the gruen angle BDC, #5 alſo grven, and therefore B A K which us the rt 
| mainder of two right angles , ſhall be alſo gruen; inſuch ſort as in the triangle 
| A BK , the two angles BAK a:4 BKA are gives, as EXKCLIDE aub 
declare im this place, 


PROP. v6 
| If of two Parallelograms AB and EH, the fides abow# 
\ the equal angles, or about the unequal angles (yet nevertheleſſe 


given 
da 50 _ —— — 


ww 


_ — 


EVCLIDES DAT A. 


given angles) hawe to one another a given reaſon,to wit (AC 


and K H ball have to one another a givcn reaſon. 


| Corſt:u#jon F;Or ler AB be prolonged toE H, and on the right line C Blet 

the Parallelogram CM be applyed equal ro the Parallelo- 
eramEH, in ſuch ſortas A C may be dire roC'N ; that istoay,thar 
AC and C N make one righ line ; and by conſequence D B ſhall be a di- 


rely with B M. 


Demo: tration þOraſmuch thenas C M is cquiangled and equal to E H, 
the ſides about the equal angles (hall be reciprocally 


b proportional : Wherefore as B Cisto H F , fois FE to N C. Bur the 
1eaſonof BC ro HF is given: Therefore 
the realonot FE roN C is allo given, Bur 

E G AK DL the rcalonof AC to the ſame E Fs given: 
| / Þ/ Therctore < the reaſon of A CroN Cisal 
C ad ſogiven, Wherefore the reaſon of ABto 
F H CM is given; (for ir is the ſame 4 as of 
M ACro CN.) Bur CM is equal to EH: 
I Therefore the reaſon of AB toEH is 

given. 

Conſtru#ion Now ſuppoſe A B not to be equiangled to E H, and on the 

right line C B, and in the given point C therein : Let there 
be conſticuted the angle BCK equal co the given angle F, and fo finiſh 
che Parallelogram CL. 


Demarſtration F;Oraſmuch as the angle ACB is given, and rhe angle 
BCK alſo given, the remaining angle ACK is given : 
Therefore the triangle A C K © is given by kind ; and therefore the reaſon 
of ACro CK is given : But the reaſon of ACtoEF is allo given : 
Therefore the reaſon of CK to EF is given. Burt the reaſon of B C to 
HFis alſo given, andthe angle BC Kisequal to the angle F; cherefore 
(by the firſt part of this Prop.) the reaſon of CLro EH is given. Bur to 
the ſaid CL,A B isequal: Therefore the reaſon of A Bro E His given. 


PROP. 7 
If of two triangles ABC and 


| 


AC to DF) the ſame triangles 
ſhall have alſe to one another a giver reaſon ABCto DEF. 


Confiruion Let the Parallelogram A G and D H be finiſhed. 


Demaxſir ation Gecing that the two Parallelograms AG and DH, have | 


toEF, and CBtoFH) alſo the ſame Parallelograms A B | 


A N 
DEF, the fides about the equal | 
angles A and D,, or elſe about the | 

SS unequal angles ( yet nevertheleſſe gi- 
ven angles ) bawe to one another a | 

G H given reaſon (towit ABtoDE and 


the {1des abour the equal angles A and D, or elſe about | + 


a)Sch.68:p. 


b) 14-6; 


c)8$. p. 
d) 1.6. 


©) 40: p. 


| the unequal angles(nevertheleſle given) have a given reaſon to one another, 


_ can; 


.* - W 


. 
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EEE EE 


the reaſon 2 of the Parallelogram A G to the Parallelogram DH is given, 
| Burthecrjang!c A B Cis the halt of the Parallelogram A G > and the ri- 
' angle DEF the half of the Parallelogram DH. Therctore the reaſon of the 
. triangle ABC tothe triangle DE F is given, 


PROP. 72. 
| If of two triangles ABC 
- | _—_—— 2, andDEF, the baſes BC and 


7 1 EF, are in a given reaſon, 
| BCtoEF, and that from the 
| lg angles A and D,therebe drawn 


| B EY o What thoſe baſes the right lines 
AG and DH, making the equal angles AGCand DHF, 
or elſe unequal (yet nevertheleſſe given ) which ſhall have to 
one another given reaſons A G to D H, thoſe triangles ABC 
and D E F ſhall have alſo a given reaſon to one another, to 
\ wit, ABCto DEE. 
Confirufion For let the Parallelogram K C and L F be finiſhed, 
Demonſtration FOraſmuch as the angles AG C and DHEF are equal, of 
a)29-I- unequal (yet given) and that the angle AGC 2 is equaltof 
the angle KB C. But the angle DHF equal tothe angle LE F, thean- 
plesatthe points Band E are equal , or elſe unequal (yer given) and for 
that thereaſon of AGto DH is given, and AG is cqual toKB. But DH 
isequalto LE, alſo the reaſon of K BtoLE isgiven. Bur the reaſon of 
| BCroE Fisalfogiven, andrhe angles ac the points Band E are equal, 
v)70-P* '| orelſe nnequal (yer given:) Therefore the reaſon of the Parallelogram 
K C to the Parallelogram LF is given , and therefore the reaſon of the 
| triangle ABC to the triangle DEF is given, ſecing thote triangles 
C) 41-1, c arethe one half of the Parallelograms, 


FAVUT. 
If of two Parallelograms AB 


A_K DL. nx aud EG. the frdes about the 
V_ Wl] equal angles C and F, or elſe 
C 


— 


jw) 
As 
4d 

9 
D 


| 


F-4 


\/ | about the unequal angles (but ne- 
K M F g vertbeleſſe given) are in ſuch 
ſort to one another , that as the 
fide CB of the firſt , 5s tothe fide F G of the ſecond; ſo the 
other ſide E F of the ſecond, 35 to ſome other right line CN. 
But that the other fide AC bath alſo to the ſame right line 
CN a given reaſon, thoſe Parallelograms will have alſo to 
one another a given reaſon AB to E G. 


Conſtrutizon | hes inthe firſt place, Ler the Parallelogram A B be equian- 
| gled toE G, and having placed CN dire&lyto AC: Let 
| the Patallelogram CM be finiſhed, | 


| | Demon-| 
fs jt E _ __c.——_— ——— 


——— ———_y— EE O— —_ 
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Demonſtration FOraſmuch then, as C B or NM its equal, isio FG, 

ſo is EFto CN , and that the anzles N and F are 
equal'for N is equal to the angle AC B,which is put equal co F )che Paral- 
| lelograms C MandE G aarc equal: Bucas ACro CN, ſobthe Paral- 
Iclogram AB is to che Parallelogram C M or E G; Therefore ſceing thar 
the reaſon of AC to CN is given, tlie reaſon of AB ro EG 1s alſo 
given. 


Conflruf:on 2, N Ow ſuppoſe the Frallelogram A B not to be equi- | 


an2led to the Parallelozram E G , andler there be con- 
ſtitured at the given point C inthe line C B, the angle B C K,equalrto the: 
angle E E G,, and fofiniſh the Parallelogram C L. 


Demonſtration 2, C\Eeing that each of the angles ACB and K C Bis given, 

| She remaining angle A C K is alſo given. But < che angle 
CAKis gtven, asalſo the remaining angle AKC: Therefore « the rri- 
angle AC K isg.ven by kind ; and therefore rhe reaſon of ACtoCKis 
given. But the reaſon of the ſame A Cro CN is allo given: Therefore 
<che reaſon of CKro CN is given. And ſeeing thatas CB is croFG, fo 
iSE F to the right line CN, to which the other f1deK C hath a given 
reaſon, and that the angle BC K is cqualto the angle F, the reaſon of 
the Parallelogram C L to the Parallelogram EG is given (by the firlt 
part of this Prop.) but the Parallelogram CL is equal ro the Parallelo- 
cram A B: Therefore the reaſon of the Parallclogram A B to the Pa- 
rallelogram E G is given, 


PROP. 594. 
If two Parallelograms ( as in the former figure )AB and EG, 


in equal angles C and F, or elſe in unequal angles ( yet newer- | 


| 


theleſſe givenangles )bave a given reaſon to one another,as one 


fide C B of the firſt ſhall be to one ſide F G of the ſecond, ſo 
the other ſide E F of the ſecond, ſhall be to that to the which 
the other fide A C of the firſt hath a given reaſon. 


Co:flraion $, Or cither AB is equiangled or not; ſuppoſe it inthe firſt 


lace to be equiangled, and ro the right. line B Cler there | 


be applyed the Parallelozram CM, equal ro the Parallelogram EG, 
and fo poſited, as thar-A C and CN may be dire& : Therefore « D B 
and B M ſhall be allo dire (that is as one right line,) 


Demorſira'ton QEcing that the reaſon of ABto E G is given, and that 

"C MisequaltoEG, the reaſon of AB toCM isallogi- 
ven; and therefore the realonof AC twoCN is given (ſeeing A Bisto 
CM,basACisro CN;) and for thar CM is equal and equiangled ro 
EG, the fides about rhe equal anvles of the Parallelograms C M and 
EG, care reciprocally proportional; and therefore as C Bis roFG, fo 
iSEF ctoCN. Burthereaſonof AC to CNisgiven: Therefore as CB 
iste FG, fois EF tothatto which A C hath a given reaſon. 


ConſtruAton 2. N Ow ſuppoſe A B not to be equianzledro E G, and in the 
LV given poiac C of the line'C B, ler therebe conſticuced the 


Ggeg angle 


ts 


_ 
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a) 74: p- 


a) 40. p- 
b)8. p. 


| 


| gles, or unequal angles (neverthelefle given) have to one another a given 


| angle ADBisgiven, therefore the other angleB AD is given, Where- 


DA hee Rs 


ſecond , ſhall be to that right ling to the which the other ſide 


, angleBC K equal rothe angleEF G, and fimih che Parallelogram CL, 


Dem:ſtration 2, HEcing then that the reaſon of ABtoEG isgiven , and | 

«tharAB is equal co C L, alfothe reaſon of CL tg | 
EG isviven, andthe angleBCK is equal co the angle F , and therefore 
CL <© 1s equianzgledroEG : Thereforc (bythe fir{t part of chis Prop.) as 
CBisroFG, fois EF ro that to the which CK hath a given reaſon, 
Bur the rcalon of ACroCKis given, (as appears by waat hath been de. 
mon{ratzed in the latter part of ** PETE Prop.) Therefore as C B 
is toFG-ſois EF tothatro which AC hath a given reaſon, 


PROP. : 75. 
If two triangles ABC and 


N 
A DEF, z equal angles A and D, 
or elſe unequal (yet nevertbeleſſe 
P OE: F given) have to one another a given 
reaſon , 4s the fide AB of the firſt, 
G HE ſhall be tothe ſide D E of the ſe. 


cond, ſothe other fide D F of the 


AC of the firſt bath a given reaſon. 
Conſtruttion For let the Parallelograms A G and D Hbe finiſhed, 


Demorft ration FOraſmuch as the reaſon of thetriangle A BC to the trian- 
gleDEF isgiven , alſothe reaſon of rhe Parallelogram 


A G to the Parallelogram DH is given. 
Seeing therefore that the two Parallelograms A G and D H in equal an- 


reaſon; as *ABistoDE, fois DF to that to which A C hath a given 
reaſon. | 
EEO F. 3». 

If frem the top A of a triangle ABC, 
given by kind , there be drawn to the baſe 
B Ce perpendicular line A D, that line AD 
ſhall hawe to the baſe B C a given reaſon. 
Demorſtzation F;Or ſceing that the trianzle ABCis | 


" given-by kind, the reaſon of A B to 
wins C BCis given ; andthe angle B is alſo given. Bur the | . 


A. 


fore *the triangle ABD is given by kind; and therefore the reaſon of 
ABto AD isviven. But the reaſon of AB to BC isgiven: Therefore | 
bthereaſonot AD to BC is given. 


FAUT. 7; 


If two figures ABC and DEF, given by kind, baveto 
another a givenreaſon , the reaſon alſo ſhall be given of which 


you| 


FY "8 


— 


— —— 
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pleaſe of the ſides of the other figure. 
Conſtruftion FOr on the right lines BT and E F, 
let there be deſcribed the ſquares 


—— 


Fa the reaſon of the ſaid ABC toBGisgiven : 
In like manner, the reaſon of DEF to E His: 

H given z and ſeeing that the reaſon of ABC to 
DEF is given, and alſo that of the ſame figure ABC to BG; and 
- | again the reaſonof DE F to E H: Þbthe reaſon of BGto EH is given; 


and therefore the reaſon of B Cto EF is alſo given. 


PROP. 78. * | 
IF a given figure ABC, hath a 
& F given reeſon to ſome reeangled fi- 
gure DF, and that one fide BC 
'r bath a given reaſon to one ſide D E, 
the reGangled figure D F 3s given 
by kind. 


Conftruron | "> oh the right line B C let 
| = | the ſquare B H be deſcribed, 
"Hr —_——x andtothe right line DE, letthe Paralle- 

logram DK beapplyed equal ctoBH, in 
ſuch manner as that GD and DI may be placed direQly , * and by con- 
ſequence FE and E K allo dire&tly. | 


Demonſtration Y rn ne ſeeing that on one and the ſame right line BC 

are deſcribed the two reGiline figures ABC and BH, 
given by kind ; >the reaſon of ABC toBH is given. But the reaſon of 
the ſaid ABCtoD F is alſo given : Therefore © the reaſon of BH to 
DF isgiven. Bur BH isequalco D K: Therefore the reaſon of DK to 
DF isalſo given. And ſecing that B H is equal and cquiangled to DK , 
both the one and the other being reQangles , 4 the ſides of thoſe figures 
are reciprocally proportional; andas BC is ro DE, fois DI to CH, 
But by ſuppoſition , the reaſon of BC to D E is given ; thereforeallo the 
reaſon of D ItoCHis given; butthereaſonoft DItoDG is alfogiven : 
(for DIis to DG <as D K to DF :) Thetcfore f the reaſon of D G to 
CH is given. But CH is equal to BC, ſeeing that BH is a ſquare 
therefore the reaſon of BCtoDG is given. Bur the reaſon of the ſame 
BCtoDE is allo given; therefore the reaſon of DEto DG is given, 
and the angleat D is a right angle : Therefore 8 D F is given by kind, 


PROP. 79. 


you pleaſe of the ſides of one of the figures, to which you | 


A. 
Dp BG and EH. | 
B Demonſtration Ro as on one and the 
- FP ſame right line B C, are deſcri- 
| bed two fizures ABC and BG, given by kind, 
G- 


G7 - +9 t6 


If two triangles A BCandEFG, have an angle B equal | 


a) 49- p- 


b)8. p- 


a)Sch.68.p 


b) 49. vp. 
o 8p 


d) 14. 6. 


C) I. 6, 
t)s.p. | 
| 
g)Sch.61.p; 
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a) 27. 3» 


n 
: IN 


| fre is AC ww BD, ouwEGwLM. 


| 


to an angle F. Bnt from the equal angles B end F there be 
| drawn perpendiculars BD andFH, tothe baſes AC and 
EG; andthat as the baſe A C of the ferſt triangle ABC, is 
to the perpendicular BD, ſo alſo the baſe E G of the other 
| triangle EFG , 1s tothe perpendicular F H , thoſe triangles 


ABCand EF G are equiangled. 


| Coſtrution g7 Or about the triangle 
E F G lertthere be de- 
PF— L ſcribed the circleE FLG, then on 


| 4 che righclineEG, andin the point 
E given chercin, let there be made 
the angle GE L, equal! to the angle 
C, andler FL and LG bedrawn, 

and the perpendicular L M. 
mA Demonſi1ation eng then chat the 
| | angle G E L is equal 
tothe angle C, and theangle E LG is equal to the angle EFG , 2 they 
being in one and the ſame 7 hk of the circle ; the third angle E G Lis 
coll cotherhird anzle A, Wherefore the triangle ABC is alike to the 
criangleE LG , andthe perpendiculars BD and LM are drawn ; Tiere- 
forefasACistoBD, foisEGroL M, but by ſuppoſition as AC isto 
BD; fois EGtoF H: Therefore bL, M js. equal ro F tH, Bur the faid LM 
is © parallelroFH: Therefore 4 F Lis alſo _ to EG, and therc- 
| fore the angle F LE © is equatto the angle L E G. Burthe angle C is allo 
' equal ro tte ſaid-angle LE Gz, and the angle F LE co the angle F G Ef; 
Therefore alſo the angle C is.£qualto the angle F GE. Bur by ſuppoſition } 
the angle ABC is equal to the, angle E FG : Therefore the third angle 
B AC iscqual :othe third angle FEG: Wherefore the triangle ABC 

iSequiangled tothe triangle E F G, 


SCHOLIUM. 


' + Nonthat# AC#toBD, ſoEG#tLM, it wby ſome thus deme;ftrated. | 
| Foraſmuch 5 the arigle C is equal tothe augle G EL, and the angle BD C tothe 
| angle LME , edch being a 11ght angle, the other augle C B D is equal to the other 
| avgle E'LM: Therefore Bas EM wtoML, ſou CD wDB. Agazrs, ſecing | 
| the angle AB C 4 equal tothe angle ELG, and the angle CB Dro the angie 
ELM: the remaining augle AB D equal tothe remainirg angle MLG ; 

theangle A D Bus alſo equal to the angle LM Gy andiheretore the third angle A 
6 equal to the third angle L GM: Therefore bas AD&@ DB, ſow G M 10ML. 
Bat it bath been demonſtrated that as CD 10 DB, ſowE Mio M L; There 


| 


| P.R O P. 80. 
| Tf @ triangle ABChath one angle A given, aud that the.\ 
| rectangle conteized under the ſides ABand AC, compriſing 
; the given angle A, hath.a given reaſon to the ſquare of the 


other fide B C,.the triangle: A BC + given by kind. 


Con- 
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Corſi ru#109 F; Or from the points A and B, letthere be drawn the perpen- 
diculars AD and BE. 


Demorſiration F Oraſmuch as the ang'e B A E is given , and alfo the angle 
AEB, the triangle AB E is given © by kind; and there- 

fore chereaſon of ABtoBE is given: 1 herctore the reaſonoft the refan- 
gleof ABand AC ro the rectangle of BEand AC is alſo given (for it is 
che ſame reaſon >as of AB ro BE.) Bur che re- 
angle ot AC and, B Ek is cqual to the rectangle of 
BCand AD; for that each of thole reCtangles 

» is <double tothe triangle ABC, Theretore the rea- 
\ ſon of the retangleot AB and A C to the rectangle 
__\ of BC and A Disalfogiven, Burthe reaſon of the 
B D C recangle of AB and AC to the ſquare of BC isgi- 
ven: Therefore 4 alſo the reaſon of the reQangle of 


BC and AD to the ſquare of BC is given ; and therefure the rea- 


A. 


ſon of the right line BC ro the right line A D is given, (For char <chere- 
| Rangle is ro rhe ſquare as ADtoBC.) Now let che right line FG given | 


by poſition and magnitude , be expoſed; and thereon let there be defer; 
bed the ſegment of a circle FIG, capable of an anglc equal to the angle 
A. And ceing the ſaid angle A 1s given, alſo the ansle in the ſezment 
FLG ſhallbegivenz and elictefore f che ſame ſegment is given by pdſi- 
tion, From th;e point G ler ti.ere be crefted at right angles on tne line 
' FG, the line GH, which 8 isgiven by polition : 
| Let it be {0 made; rhatas BC 1s.-oAD;, foFG 
TH maybetoGH ;and ſecing thar the reaſon of B C 
toADisgiven, alſorhar of F G to GHis given. 
But F Gis given: Therefore h G H is giveri by mag- 
nitude. But ir is alſo given by poſi;ton, and the 
| point G is given: Therctore the point His i alſo 
pe 7D given. Now by the point H let there be drawn H I, 
_ parallel to FG, andthatline HI thallbe given by 
k poſition, But the ſegment of the circle FI G 15 allo given by poſiticn, 
Thercfo:e ! che point Tis given. Ler the right lines I Fand [ G be drawn, 
and che perpendicular I K : Therctore I K is given by poſition. Bur thie 
poine [1s given, as alſo each of the points F and G: Therefore m \F' of 
the lines EG, FI, and1G is given by poſition and magnitude: fe- 
fore ® the triangle F IG is given by kind; and ſeein2 trharas BCisto AE, 
ſois FGtoGH, and »tharroG Hz I K is equal, asBCisto AE, lo is 
FGto I K, andche angle A is equal co the angle FI G : Therefore y the 
triangle ABC is equiangled co che triangle FIG, But FIG is given by 
kind : Therctore alfo the triangle ABC 1s given by kind. | 


OTHERW ISE. 


| Corſtrufijor f, = the triangle AB C, whole angle A is given,and the tea- | 


ſon of rhe rectangle conteined under A B and A C,tothe 
{quareof B C be given : Ifay tharthe triangle A B Cis given by kind, 


Demonſtratio: F2Or ſeeing the angle A'is given, that ſpace of which 
rhe. ſquare of rhe line compounded of B A C is greater 


ehen the {quareof BC, 4 hath agiven realſon tothe triangle AB C, Now | q 


ju that ſpace be D : Therefore the reaſon of D to the triangle ABC is | 
given _ 
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k) 28. ps 


[DD 25. P- 


'n) 79+ Pp. 
0) 34- p» 
Pp) 7+ P- 


m) 26. p. 
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EUCLIDES D AT A. 


a) 79.p. 
b) 17. 6, 


c)Sch.52-p 


d) 50. p. 


ce) 68 p. 


| given, But the reaſon of the triangle AB C to thereQtangle of AB and 
AC isgiven, = ſeeing the angle A is given: 

Therefore 5 the reaſon of the ipace D to the 
rectangle of AB and AC isgiven. Butthe 
reaſon of the retangleot A Band A C to the 
ſquare of BC isalſo given: Therefore 5 the 
reaſon of the {pace D to the ſquare of B C is 
given. Wherefore by compounding , t the 
Bn. reaſon of the ſpace D, with the {ſquare of 
BC ro the ſaid ſquare of B C is given: 

Therefore the reaſon of the ſquare of the line compoundedof BAC, to 
the ſquare of BC is given; (for that the ſpace D with the ſquare of BC is 
equal to the ſquare of the line compounded of BAC; ) and therefore 
' the reaſon of the ſaid line compounded of BAC to BC is given. Bur 
the angle A is alſo given : Therefore w the triangle ABC is given 


by kind. 


A. 


©. 


PROP, 81, 


A D 


B FE  portional to three other proportional right 
—c - lines D, E,andF , the extreams A and D, 
— C and F, are in agivenreaſon (towit, a 
AtoD, and C toF,) alſe the meanes Band E ſhall bein a 
| given reaſon, and if one extream- hath a given reaſon to an 
extream, and the mean to the mean , the other will have aiſo 


a given reaſ ox to the other, 


Demorſtration FOraſmuch as the reaſon of AtoD, andof C to F is gi. 

ven, thereQangle of AandD *lhall have a given reaſon 
to the retangle of C and F. Bur the reangle of A and D is equal Þ to the 
ſquare of B, and the re&angle of C and F to the ſquare of F. Therefore | 
the reaſon of the ſquare of B ro the ſquare of E is given; and therefore 
cthereaſon of the line Bto the line E 1s alſo given. 

Sh Let the reaſon of Ato D, and B toE, be given: I ſay that 
chefWMlon of C to F is alſo given. For ſecing that the reaſon of A to D, 
andof BtoEisgiven, alſo the reaſon of the ſquare of Bd to the ſquare 
of E is given. But the ſquare of Bis equal to the rectangle of AandC, 
and the ſquare of E tothe rectangle of Dand F: Therefore the rea{on of 
the rectangle of A and C to the rectangle of D and F is given. Burt the 
reaſen of a fide Ato a fide D is given: Therefore ©the reaſon of "1 


other ſide C to the other fide F is allo given. 


PROP. $2. 


If there be four right lines A, B, C, and D, 
proportional, as the firſt A, ſball be to that line 
to which the ſecond B hath a given reaſon , ſo 
the third C, ſhall be to that to which the fourth 
D hath a given reaſon. 


Cor- | 


CO 


_———— CPR —_— ——_— 


If of three right lines A,B, and C, pro-| 


EUCLIDES DAT A. 


593" | 


Conftrution | ErE bethe lineto which Bhath a oiven reaſon, and let it 
be ſo as that B may beroE, as Disto F, 


Demosſiratios NY} Ow the rcaſon of BroF is given , Therefore allo the rea- 

ſon of D to Fis given. Ad ſeeing that as AistoB , fois 
CroD. And again, asBisto E, fois D roF, by reaſon of equality as 
AisroE, fois CroF, Bur Eisthar line ro which B hath a g1ven reafon, 
and F chat to which D 8lfo hath a given reaſon : Theretore as A 1s to that 
ro which B hath a given reaſon, ſo Cis te that ro which D hath a given 


real[on, 
AW It 
If four right lines A, B, C, and D, are in 
ſuch ſort to one another, that of any three of 
them A, B, and C, and a fourthE, taken 
proportional, to which that line D, which re- 
CY — maines of the four lines, hath a given rea- 
ſon, the four lines A,B, C, and E, are proportional; as the 
fourth D is to thethird C , ſo the ſecond B ſhall be 10 that to 
which the firſt A hath a givenreaſon. 


Demonſtration FOraſmuch as AistoBas C is toE, therectangle con- 
treined under A and E 7 is equal to the refangle conteined 
under BaydC ; and ſeeing rhar the reaſon of D to E is given, alſo ſhall be 
given the reaſon of the rcCtangle of A and D tothe reQangle of Aand E 
(for Þ iris the ſame reaſon as of D roE.) Bur the retangle of Aan4dE is 
un ro the rectangle of B and C : Therefore the reaſon of the reQangle 
of Aand D to the retangle of Band C is given. Wheretore cas Disto 


C, ſfoisBro that to which A hath a given cealon, 


PROP. 84. 

IF two right lines AB and AE compre- 
bending a given ſpace AF in a given an- 
gleBAE, andthatthe one AB be greater 
then the ather AE by « given line CB, 
| alſo each of the lines A B and AE #s 
A g given. 


rm SG CO & > 


E D FT 


Demorſtration Or ſecing that A B is greater then AE by the given line 
CB , the remainder AC is equal ro AE: Finiſh the 

Parallelozram A D. Therctore ſeeing that AE iscqualto A C, the rea- 
ſonoft AE ro AC is given, and the ang'e*A ts allo given: Therefore 
2 AD is given by kind, Vherefore the given ſpace A F is applyed to the 
ry right line CB, exceeding ir by the given figure AD given by 
ind; and therefore Þ the breadth of the exceſle is given, Therefore 
AC isgiven, ButC B jsalſogiven: Therefore the whole AB is given. 
But AE is alſo given: Theictore each of the right lines AB and AE 
[is given, 


4 


| 


— 


PROP.| 
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PROP. 85. 


If two right lines AC and CD, docom- 
17 prebend & given ſpace AD ins given angle 


TD 

REA | ACD, the line compounded of thoſe lines 

| | \ | AC aud CD ts given, alſo each of thoſe 

Ld lines AC andCD 5s given. 

AC f o ConſtruAion FOr let A C be prolonged to the point B, 
and ler C Bbe put cqual ctoC D, thenby 


the point B ler BF be drawn parallcl ro CD, and fo finiſh the Paral- 
lelogram CF, | 


RI Eeing then that C Bis equal to C D, and theangle DC B 
is given; forthar angle chat followes is the given angle, 
and therefore © the Parallelogram D Bis given by kind; and again; ee- 
ing that the line compounded of A CD is given, and C Bis equal to CÞ, 
alſo AB is given, And thus tothe right line A B there is applyed the given 
ſpace A D , deficient by the figure D B given by kind z and therefore bthe 
breadths of the deteRts are alto given : Therefore the right lines D C and 
C Bare ou Bur che compounded line A C D isalfo given : Therefore 


ceachot the lines AC and C D is given. 
PROP, 86. 
D A If two riobt lines AB and BC, do com- 
prebend'a given ſpace AC, in a given anglc 
,*| Bk B ABC, the /qare of the one BC is greater then 


E the ſquareof ihe other AB, bya given ſpace 
(yet in a given reaſon ) alfo each of thoſe lines AB and BC 
ſhall be given. 


Demesfiration Þ Or ſecing that the ſquare of B C is greater then the ſquare 
of ABbyagivvn ſpace (yetin a certain reaſon.) Ler the 
given ſpace be taken away, thar is ro ſay, the reftangle comeined under 
C Band BE : Thercfore * the realon of the remainder , Þ which is the 
rectangle conteined under BC and CE rothe ſquare of A Bis given, And 
foraſmuch as the refangle F under A Band 5 Cis given, and alſo that of | 
CBandBE, thcir © reaſon is £iven, Bur as che reftangle under A B and 
BC is to the rectangle under CBandEB, 4ſoABisro BE; and there- 
fore the reaſon of ABrto BE is given: Wheretore < the reafon of the 
ſquare of AB to the ſquare of BE is alſo given. Bur the reaſon of the 
ſquare of AB to the rectangle under BC and CE is given: Therefore 
falſothe reaſon of the retangle under BC and C E tothe ſquare of BE 
isgiven. Wherefore the reaſonot four times the reangle under B Cand 
CErto the ſquareof BEis given; and by compounding , 8 the reaſon of 
ſour times the reangle under BC and C E, with the ſquare of BE to 
che ſquare of BEis given. But four times the retangle of BC and CE, 
with che ſquare of BE , his the ſquare of the compound line BCE: 
Therefore the reaſon of the ſquare of the compound line BCE to the 


ſquare of BE is given: Whetcfore i the reaſon of the line compoude, 
- r= Y 


i. — C1 4 % 


—_— 


EUCLIDES DAT A. 


of BCandCEtoBEis given, and by compounding, k the reaſon of the 
compound ot the lines BC, CE, and BE , thar is to ſay, the double of 


-|.BC toBEis given; and therefore the reaſon of rhe onely line BCroBE 


isalſo given. Buras BCis roBE, |! ſorhere&angleunder BC and BE 
is tothe ſquare of BE : Therefore the reaſon of the reftangle under B C 
and BEtothe ſquareef BE is given, Bur the 1efangle of BC and BE 
is given: Thercfore m the ſquare of BE isalſogiven , and conſequently 
the line BE isgiven. Wherefore B C is alſo given , ſeeing that the rea- 
ſon of B E. to BC is given, But the ſpace AC is given, and alſo the 
angle B; Therefore » AB is given, Wherefore each of the lines A B 
and BC is given. 


SCHOLIUM. 

+ Inſtead of ſaying in this place [what is under, &c. ] we haveuſed this Word 
Refangle , it berng manifeſt by what followes that ſuch, nas "the inteution of 
EUCLIDE, ſeeing be makes oft in the ſard Demonſtration of the 24.and 8th, Prop. 
of the 1 2th, Element ; and alſo that the ſpace or Paralldlogram gruen betng # re- 
Hangled , it may be reduced thereto, making 0n 'B C, and in the yruen porht B, a 


] right angle C B A, (046 that there will be two Parallelograms conſtututed ontne and 


the ſame baſe B C , and between the ſame Parallels , as 1n the 69th, Prop. ty meanes 
whereof this contluſion is drawn. 
C Note this ſerves alſo for the next Propoſition, 


PROP; 87. 
D A If tiworight lines AB audBC, do com- 
| prehend a given ſpace AC, ina gives an- 
C_____|B ole B, the ſquare of theoneBC, 3s greater 


then the ſquare of the «ther AB, by agiven 
ſpace , alſo each of thoſe lines ABand BC ſball be given. 


Demonſtration Or ſeeing that the ſquareof B C is greater then the ſquare 

of A Bby a given ſpace : Let the given ſpace be raken 
away , and lerthereRangle be conteined under BC and BE : There- 
fore the remainder, * which is the reQangle of BC andCE, is equal 
tothe ſquare of AB. And ſeeing that thereQangle of BCand BE is gi- 
ven, andalſothe ſpace or re&angle A C4 the reaſon of the ſaid retangle 
of BC and BE tro AC is given, Bur as Þ the reQangle of BC and 
BE is to the reQtangle of AB and BC, fois BE to AB: There- 
fore the reaſon of BE to AB is given , and therefore © the reaſon of 
the ſquare of the ſaid DE to the ſquare of A B is alfo given, Bur 
to. that ſquare of A B the reQangle of B C and C K is equal: 
Therefore the reaſon of the ſaid retangle of B C and CE to the 


| ſquare of BE isgiven; and therefore the reaſon of the quadruple of the 


ſaid reQtangle of BC and C Ero the ſquare of BE isalſogiven; and by 
compounding , « the reaſon ot fourtimes the reQangle of BC and CE, 
with the ſquare of BE, tothe ſaid {quare of BE is given. Burt four times 


the.compound line BCE : Therefore the reaſon of the ſquare of that 
compound line B C Eto the ſquare of BE isalſogiven; and therefore the 
reaſon fot the compound line BCE to BE is given. Wherefore by com- 


rn. 


: H h b h | _ pounding; 


the reQangle of BCand CE, with the ſquare of BE, © is the ſquareof- 


« 
—_ 


co 
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a) 31. 3. 


b) 40. p- 


c) 2+ ps 


. pounding,8 the rea{on of the {aid compound line BCE and EB;that is to lay, 


ewice BC coB Eis alſogiven; therefore the reaſon of che only line BC to 
B E is given. Bur the reaſon of the ſame B Ero A Bis allogiven: Therefore |' 
t:the;reaſon of AB to BC is given, And ſeeing that the reaſonof BCtoBE 
is given,and that as the ſaid BCisroBE , forthe {quarcof B C i to the re- 
Aangleot BC and BE, the reaton of the ſquateot BC to the reQangle 
of BC and BEis alfogiven. Bur che faid rectangle of BCand BE isgi- 
ven, it being that which was taken away, and which was given. Therefore 
the ſquateof BC kis given, and therefore the line B C is given. But the 
reaſon of the fame BC to B Ais given, therefore AB is allo given. 


PROP. 88. 

If ina circle ABC, given by mag- 
nitude, there be drawn aright line AC, 
which ſhall take away a ſegment ABC, 
which doth comprehend a given angle 
AEC , that lines AC 5s givewhby 
maghitude. 

Conftrutizon FOr let D be the center of the cir- 
cle; and ler the diameter ii:crcof 
ADE bedrawn, and let E Cbe joyned. 


Demonſtration FOraſmuich as the angle A CE is givenfor 2 it is a right an- 

gle. Burttheangle AEC is allo given , and theretore the 
other angle C AE is given. - Whetetore the triangle A CE Þ is given by 
kind, and therefore the teaſopof E Ato AC is given. But AE is given by 
magnitude, ſeeing thatthe cixcle A B Cis given by magnitude. Theretore 
cA Cisallogivenby magnitude, 


| | PROP. &g. | 
If in a circle AB C, given by magnitude , there be drawn 


| 4 right lime AC, given by magnitude , that line A C. will 
| 44ke away a ſegment ABC, comprehending a given angle, 
| Caoſtrafion Or having taken the point D for the center of the circle, 


| Let the diameter A D E be drawn, as alſo the right 
' line E C. 


| Demonſtration FOraſmuch as each of the right lines AE and AC are given, 


| the reaſon of the line A Etro AC is given, and the angle 
| ACEisaright angle: Therefore dthe triangle ACE is given by kind, 
| and therefore the angle AE C is given. | 
PROP. go. 
If in the circumference of a circle A BC given by poſition, 
and by magnitude , there be taken a given point B, and that 
| from that point B, to the circumference of the circle A BC 


| 
| 
| 


| there doth bend a right line BAC, making a given angle 


| BAC the other extremity C of the bent line ſhall be given. 


Conſtrufion g> Or let the center of the circle be D , and let the right lines | 
| Fs D and BC be drawn, | 


Demon- 


EUCLIDES DAT A. 


Oraſmuch as each point B and Dis 
| | iven, the right line BD, is given 
by poſition ; wolf leeing that che angle BAC is given, | 

\ theangleBDC is alſo given. Wherefore to the right 

line B D given by poſition, and in the point D given 
therein, there is drawn the right line C D, which 

/ makes the given anzle BD C; and therefore Þ the line 
BL C DC is given by poſition. Bur the circle ABCis given 

by poſition and magnitude : Therefore « the right line 
DC is given by poſition and by magnitude. Bur the 
point D is given : Therefore 4 the point C isallo given. 


PRO Fo. 


; Demozſtr ation 
A. 


PR 


—— 


IF from a given point C, there b 
drawn a right line C A, which ſhall 
MAN 
3 "0" 
"a, 


rouch a circle A B, given by poſition ; 
that line C A is grven by poſition and 
by magnitude. 
Demonſtration F;Oraſmuch as each pointe C and D is given, the right line 
CD is given by poſition and by magnitude, Bur the angle 
CAD Þdisa right angle ; and therefore the ſemicircle deſcribed on C D 
ſhall paſſe by the point A : Ler it then paſſe by that point, and ler the ſe- | 
micircle be DA C : Foraſmuch as the ſame D A C < is given by poſition 


and a'ſo the circle A BE, «the point Ais given, Butthe point C is alſo 
given : Therefore © tl.c right line A C is given by poſition and by 


magnitude. 
PROP... 93: 
If without a circle ABC, given by 
poſution,there be taken ſome point D, and 


rom that given point there he drawn 


Conftrution [Or having taken the point D 
for the center of the circle , 


ler the right lines D A and D Cbe drawn. 


fi 
:--Þ a right line D B, cutting the circle , the 
IF. 

D an#the circumfercnce convex A C 
ſhall be given. 


® reGangle compriſed under the whole line 
Conſtruflion Fe from the point D ler the right line D A be drawn, which 


B D,agg the part DC, between the point 
ſhall rouch the circle in the point A, 


Herefore D A 7 is given by poſition and magnitude ; 
and therefore che ſquare of the ſaid. D A is given. Bur 
the ſaid ſquareof D Ais equal © rothe reCtangle of BD andD C: Therc- 


Demonſfy ation 


fore the ſaid reangle of B D and DC is allo given, 
 Hhhh2 
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| | BAC fall have a given reaſon to the line AD, which doth 


3 


—_ 


OTHERWISE. 
Conſt ruttron £m E be the center of the cirele, 

| | and by the ſame center let there 

be drawn from the point D the right line D A. 


; + Demonſtration FO aſmuch as each point D and 


| 4 

| A! Ws 7D . ; E is given, the right line DE is 
| dpiven by poſition and by magnitude. Bur the 
| circle ABC is given by pofition and by magni- 


| rude : Thereforc eacin point Aand F < is given, 
| and the point Dis alſo gtven; and therefore 4each line AD and F Dis 
given, Wherefore the reQangle of the lines ADand DF is alfo given, 
But the ſaid reftanvle of A Dand DF is equal roche reftang!e of D Band 
D C: Therefore the reftangle of D B and D Cs given. 

| HROP. 93. 8 

If ina circle given by poſition there be 


EF 
OE Wor” taken a 5:5/42n point A, and by that point 
| uu k A there be carawn-4 right line BC tothe 
00 'D civele, the recrangle compriſed under the 
6 i ; ſegments of the ſame line BC ſhall be 
ENG EO 
bon Conſtruilcer, + 2x let D be taken for the center of 
tice circle, and having drawn the 
righe line A D prolong it tothe points E and F, 
Demonſtration FOraſmuch as each point Aand D 1sgiven, the right line 
AD = is given by poſition, But che circle BE C is alſogt- 
ven by poſition : Therefore each point E ah F 1s alſo given by poſition, 
and the point A is given, Wherefore each line bAEand A Fisgiven: 
Therefore the re&angle of the ſatne lines AE and A F isgiven, andis 
equalto the reangle bof AB'and AC: Therefore the laid refangle 
of AB aud AC 1s given, 
| PROP. 94. 


If ina circle ABC, given by magni» 
& tude, there be drawn a right line BC, 


J which doth take away a ſegment which 
| 
E _— 


i 
| 
{ 
| 
| 


doth comprehend a given angle ABC,| 
and that the ſaid angle being in the ſeg- 


| 
i 

| at th 

| ment x cnt go two equal parts, the line 
| L- compoans Bir the right lines B A and 
| & AC, which comprehend the given angle 


divide that angle into two equal parts; and the refangle con- 
| teined under the line compounded of thoſe lines B A and AC, 
| comprehending the given angle BAC, and that part E D of 
, The interſecting line which 3s below the ſcgmenmt between the 
| baſe B C and the circumference , ſball be given. 


Cons | 
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C onſtraHoz - Lee: BD be. drawn. | | 
Demonſtration þ Oraſmuch as. in. the circle ABC given by magnizude, 
there is. drawn the right line B C,, which takes away; the 
ſe:nienetB A C comprehending the given. angle B.A C, thar line B C *is 
given ; and therefore B Diis alſo given: Therefore the reaſon of BC. ro 
BD bis given. And ſeeing thar the given angle BA C 1iscur in ewoequal 
parts by the right line AD, as <BA1istoCA, 16 iSBE twoCE, andby 
compounding; asBACistoCA, fois BCro CE, andby permutation. 
asBACistoBC, ſos CAtoCE. And ſecing that the angle BAE is 
equal cotheangle CAE;and theangie ACE 4 cothe angleB DÞ E, the 0- 
ther angle AE C is equal to the other ang'e ABD; and rcrefore tie tri- 
angle A C E'is equiangled to the trianyie ABD : thetefore<as ACis 
wCE,fois ADoBD. Buras A Cisro CE, lothe line compounded of 
BAand ACisroBC: Therefore as'the compound line BACistoBC, 
ſois ADtoBD; aad by permutation, as the compound line BAC is ro 
AD, fois BC tro BD. Burtthercafonot BCtoB Dis given: Therefore 
the reaſon of; the compound line BAC to AD tsalfo _ Moreover, 1 
(ay char the retangle under the compound line BACand E D is given. 
| For ſeeing thar che triangle 'A E C's equiangled to the triangle BDE, (for 
theansle A CE 4isequalcotheangleBDE , andtheanzle AE Cftothe 
angle BED)as BDisw DE,ſfois ACroCE. Butas ACis to C E, fo 
is alſo the compound line B AC ro BC': Thereforeas the compound line 
BACisto BC,fois BD roDE. Wherefore the reQan: Ic of the com- 
pound line BA C and DE 8 is equalto r!je reFangie of B Cand BD. Bur 
the retangic of BC and BD is given, (for that itiefe lines BC and BD 
aregiven:') Therefore the reangle under tne compound li1e BA C and 
ED 1salſo given, | 
OTHERWISE. | 
mr ConſtruftionF EcCAbe prolonged io the poin 
E., andlet A E be put equalto 
BA, andleeB E and BD be joyned, 


DemosſtrationÞ Oraimuch as the angle B A C 
is double to cach of the angles 
CADandAEB (for the angle BAC js cut 
into two equal parts by the ine AD, and 
equal bro che two angles ABE and AEB, 
which fare equal) the angle A BE is equal to 
the angle CAD, that Isto ſay, ko the angle 
CBD, adding therefore the common angle 
| AB Cxhewhole angle A'B T) ſhall be equal co 
D the whole angle FB E. Butrthe angle A CBis 
k equal rothe angle ADB: Therefore the third angle AE B is equal to 
thechird angle BAD , and therefore the triangte CE Bis equiangled to 
che triangle A BD: Wherefore as CEisroCB, fois AD to BD, Bur the 
right Ime C Eis compounded of the two lines CAandAB: Therefore as 
the compound line BA Cisto CB, fois AD roB Dy and by permutation, 
as the compound line BAC isto A D, fois C Bro BD. : Bur the reafon of 
CB:o BD is given, ſecing that each of thoſe lines is given « Therefore the 
reaſon of the-compound line BAC to AD is alſogiyen, And ſeeing thi 
the triangle CE B is .equizngled to the rriatizle 'F'B'D (for the an- 


| C 


gle AFC i eqral to the angle BFD, and the angle ECB mcorhe 
angle AD B)asSEC istoCB,fois BD ro DF. But E Cis.equalto the com- 
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pound line B AC : Therefore as the compound lineBAC isroCB, fois 
BD to DF. Wherefore * the rectangle of the compound line B AC and 
D Fisequal to the recrangle of CB and B D. But the rectangle of CB and 
BD isgiven, conſidering thax*each of. the lines CB and BD ts given: 
Therefore the reangle of the*compound line BAC and D F is given, 


OTHERWISE. 


Corſtruion Et A C be prolonged to 
| F, andlet CF be pure- 
qual to A B, and let the right lines BD 

| and D F be drawn. 
Demo:firation F; Oraſmuch as B A is c- 
þ EB Nic qualto CF, and BD 
to D C,the two {ides A Band BD are 
Wd ., equal to the rwo fides CDandDF, 
each to his correſponding fide, and the 
angle ABD is<cqual tothe angle DCF, 
F Plezing that the tour ſided figure ABD 
C is within the circle : Therefore the baſe AD is 4 equal to the baſe D F, 
and theangle DAB to the angle DFC. Butthe angleB AD is given, 
(being the half of the given angle B AC.) Therefore the angle D F Cis 
ſoalſo. But D AFisalſogiven: Therefore the triangle A D F is given by 
kind. :Wheretore the reaſon of F Aro AD is given. But A Fis the com- 
pound of BAandAC, fortharCF jisequal ro AB: Therefore the rea- | 
ſon of the compound lineB ACto AD is given: The ſame demonſtration 
will ſerve to ſhew that the rectangle conteined under the compound line 


BAC and ED is given allo. 


OC — 


D 


PROP. gs. 
A. W If in the diameter B C of acircle A B C given 


% by poſition , there be taken a given port D, 4nd that 


_ tothe circumference of the circle, But from the ſeflt- 
Bos 15—]© onof the ſaid line there be drawn a right line AF, 
perpendicular thereto , and by the point E where that 
perperdicular doth meet with the circumfirence , 
there be drawn a parallel EF, to the firſt line drawn 
_ AD, thatpuiat F inmhich the parallel meets with 
the diameter, ts gruen;, and the reflangle conteined under the parallel lives AD and 
EF #& alſogruen. 
Conſtruftion | Erthe right line EF be prolonged to the point G, and let the 
F Liobe line A G be drawn. : : 


Demonſtration; Oralmuch as the angle A E G is a right angle, the right line A G 
is the diameter of the circle. But BC is alſo the diameter: There- 
fore the point H is the center of the circle. Now the point D is given; and there- 
fore « the line D H is given by magnitude. Bur (ceing that AD 1s parallel ro EG, 
and A HequaltoGH; 6DH is _ to FH, and A DtoFG; (tor the angles 
AHDandFHGcareequah and D AH and FG HA arc alſo equal.) But the 
line D H is given : Therctore F H is alſo given. Butcach of thoſe lines DH aud 
HF is alſo given by polition,and the point H is given : Thetefore e the point F is 
allo given And ſecing that inthe circle ABC given by poſition, is taken the given 
oint F, and through the {ame is drawa the right line E F G; the retangle under 
Fand FGf is given. But FG isequal to A D. Therefore the retangle compre- 
headed under A D and EF is given. Which Was to be Crete. 
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from that pornt D there be drawn a right line D A,| 
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Moſt Illuſtrious and Moſt Excellent 


Franciſcus Maria ll: 


PRINCE OF 


Jil 


Hen John Dee of London , 4 man of 
excellent wit , and ſingular learning, 
( Moſt Illuftrious Prince)going away, 
left with me this little Book of the 
Diviſions of Superticies, 45 a token or 
teſtimony of bis affeion towards me, 
be added, that nothing could happen 
more welcome to him from me, than 

' that it might by my means come into 

the hands of thoſe that are deſirous of learning, eſpecially of 

the Mathematicks. Therefore I being moved both with the honeſt 
minde and intent of the friendly and moſt learned man,and alſo 
much taken with the marvelous benefit of the Book, for that | 

I knew there winot any ſuch thing extant among us, I have 

| now moſt willingly endeavoured to ſatisfie bis deſire, and as be 

requeſted me, bave not ſuffered this Treatiſe to conſiſt in a 

Pentagonal diviſion : for what things the Author of the Book, | 

bath at large comprehended in many Problems, I bave compen- 
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| fending and eheriſhing of Learning and its Friends. 


IM Figures be thfenztely- proauts LA 
Þ-miftake not) Very profitable, 1 Pa %>#3#Þ obeyed the 
weſt-of Friend, and ulſs promoted there Sides, who are 
bred with this moſt Noble and ExcellantNigtnde of Learn- 
ing:'/F W- can hardly be conceived, bow gre#t-2 help and Or- 
nament\, this attempt will bring to him, that endeavours to be 
a Geometrician, ſo as he refuſe not to beſtow good pains there- 
in. Therefore this produ& of common induftry (ſuch as it 5) 
I reſolved fhould-come forth adorned with your moſt Excellent 
Name, until T carefully trim up for you ſome more conſuderable 
teſtimonies of. my engagements to you; both for that I have, con- 
Jer ed all miy endeavours to your byunty ( to-which Þgm ex- 
ceedingly obliged) md alfo becanfe I conceived that wauld be 
moſt acceptable to Ds, Beg, who by the renown of your famous 
Court was drawn vither, with the pains of a tedious Journey, 
Farewell, and be pleaſed conrteouſly to continue in your de- 


. Fredericus Commandinus. 
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Witheth Health and all Happineſle. 
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= =-Aving now for many vears ſet my lelfe 
JF --= = chiefly {my moſt learned F rederick,) | 
By Max how to preſerve from utter ruine, the 
S=2 7) moſt famous moniments of our Ance- 
ſtors (ſuch as I could) in all the more 
curious or elegant kinds of Philoſophy; 
leaſt that either ſo worthy men ſhould 
be robbed of their due renown, or we 
longer want the moſt abundant benefit of ſuch Books. Iay 
| that 1 ſo beſtowing my pains among other moſt ancient wri- 
tings of Philoſophers, did at length happen upon this {mall 
Book, written, indeed, in a very blinde iltavoured Charadter, 
and alſo by reaſon of its age, hard to be read. But that [ 
| ighe the better ſee, I uſed helps to my ſight: and by often 
ſtudy and exerciſe therein, I got the knack of reading | it. 
| Whereupon being hereby better perſwaded of the excellencie 
{and worth of the Book, I carneſtly wiſhed that the ſame | 
might forthwith be communicated to the Society of Philo- 
| ſophers. But while I was pondering this i 1n my minde, I found 
none more worthy than your elf (my Commandine ) in this |' | 
fa age, to enjoy thele our Labours; who haye allo your own 
ſelfe revived certain moſt excellent Works of Archimedes 
liii2 and | 
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and Ptolemee almoſt loſt, and have brought them f od into 
pnblick view in a moſt magnificent drefſe. Therefore this 
little Book , as a perpetual pledge , even of the affe&ton 
wherewirth I ever embrace you, 1 commir ro you and your 
truſt; and do carneſtly belcech you , that you will not {uffer 
this our common labour to go forth into the World deſtitute! | 

of that adornment wherewith you are wont to {end abroad! 

others. Yea, | urely hope (1t 1 well know you and your en-| | 
deavours)thar you will tome time or other to enrich this ſub- | 
Je, as that you will neither permit it to reſt in a Pentago- 
val form; nor ſuffer the Solids themlelves long to want the 
like Seioas by Plains. Venily, if you would but a little pur 
torward theſe things, they will by themiclves go onto the 
other kinades of Superticies. Bur thar they may be applyed 
to Solids they will require your found knowledge, and more 
than ordinary pains ia the Mathemaricks. As for the Au- 
thors name, 1 would have you underſtand, that ro the very 
old Copy from whence I wricit, the name of MACH OMET| 
BAGDEDINE was put 1n Ziphers or CharaGters, (as they 
call them) who whether he were that Albategnus whom Co- 
pernicns ofren cites as a very confiderable Author in Aſtro- 
nomie; or that Machomet who is {aid to have been Alkindss's 
Scholar, and is reported to have written ſomewhat of the art 
of Demonſtration, 1 am not yet cerrain of : or rather that 
this may be deemed a Book of our Exclide, all whoſe Books 
were long ſince turned out of che Grecke into the $ yriack and! 
Arabick Tongues. Whereupon, Ir being found fomerime or 
other to wanr its Tirle with the Arabians or Syrians, was ca- 
fily attributed by the rcanſcribers ro that moſt famous Ma- 
chemarician among them , Machomet : Which I am able to 
prove by many ecſtimonics, ro be often done in any Mo-. 
niments of the Ancients ; and certain friends of mine doe 
| know (that 1 may bring one of many) that we have by this 
| means reſtored one {mall Book, incomparable 1 in occult and 
myſticall Phylolophic , of that moſt ancient and excellent 
Phyloſopher Anaxagoras, every where row through matiy a 
ges enobled with the name of AriStotle ro Anaxagoras him- 
ſelfe.,and tharby moſt ſure proofs. Yea further, we could 
not yet perceive {o great acuteneſſe of any Machomet in the 
|  Mathemaricks;from their moniments which we enjoy ,ascve- 
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by many engagements. And 1 intreat you, that ſo ſoon as 


this | 
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077 


himfelfe wrote one Book Ti&, Wugiowy, that is to ſay, of Di- 
viſions, as may be evidenced from Proclus's Commentaries 
upon his firſt of Elements : and we know none other extant 


under this title, nor can we finde any , which for the excel- | 


lencie of its treatment, may more rightfully or worthily be 
aſcribed ro Exchid. Finally, I remember that in a certain 
very ancient piece of Geometry, I have read a place cired 
out of this little Book in exprefie words, even as from amoſt 
certain work of Euclid. Therefore we have thus briefly de- 
clared our opinions for the pretent, which we deſire may 
carry with them ſo much weight, as they have truth in them. 
Andif any man ſhall obje& ro me, that that title of Divili- 
ons doth not denote the ({c&ions of Maguitudes 1ato their 
parts, but the diviſions of Genzs's by their differences into 
Species, like as the methodicall diviſions of Points, Lines, 
Angles, Figures, and the like; {ſuch as we have in vnur demon- 


ſtrated work of Mathematicall Acribologie ſhewed above | 


five huudred : truly I confele, that this alſo may in proba- 
bility be ſaid; but yer how truly, is not more manifeſt yet to 
me, than our conjecture 15 to him. But whatloever that 
Book of Euclid was concerning Drviſtons , certainly this is 


-[ ſuch an one as may be both very profitable for the ſtudies 


of many, and alſo bring much honour and renown to every 
moſt noble ancient Mathemarician ; for the moſt excellent 
acuteneſle of the invention; and the moſt accurate diſcuſſing 
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| of all the Caſes in each Probleme : and fo much for this, 1 


will now dire& my diſcourſe to you ,, who ate hettin to be 
oreatly intreated by me, that you- would with all poflible 
diligence advance your moſt weighty and uſefull labours, 


which you did yeſterday moſt courteouſly ſhew to' me in | 


yotir Study: For ſo you will make the faireſt way to'perpe- 
raate your fame, who have'in fo few'years , -put forth many. 
Books, ſo happily, ſo nearly; and {o many of your own's 
who alone in our time doſt adorn the moſt excellent Princes 
of Mathemaricians, Archimedes, Apollonivs, and Ptolomens, 
with their due luſtre. So you will reſtore a new and won- 
derfull livelynefſe ro Mathematicall Learning much decayed: 
and fo you ſhall now ar laſt oblige me wholly to your {elfe 


ry whe: ea ppears in theſe Pcoblems. Moreover that Exch allo | 


| 
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this Book i» printed, you wiil be pleaſed to fend a copie or 
two thereof to rhe moſt Noble man, and {ingular patron of 
all good Arts, and {pectaliy of rhe Mathemaricall, Sir Wil- 


Em. _ 


| London. For then they will moſt readily be conveyed to my | 
| Library. Now my purpoic of T ravell calls me away , leſt | 
| ſhould be put to undergo a greater trouble of this ſcorchin 

Seaſon round about us, before Ii can ſhelter my ſelfe in the 


| liam Pickering Knight, my exceeding great friend, living at 
| 


Roman ſhades. Farewel, theretore, the honour and renown | 
of Mathematicians ; farewei my moſt courreous Comman- 
dine. And 1 very carneſtly beizech the great God, that he | 
will vouchſafe to bring your excellent atrempts by his ſpecial 


favour, to their deſired ends. 
URBIN. 
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TO THE READER. 


Am bere to advertiſe thee ( kinde Reader ) that this Au- 
thor which we preſent to thee, made uſe of Euclid tran- 
ſlated into the Arabick Tongue , whom afterwards Cam- 
panus made to ſpeake Latine. This I thought fit to tell 
| thee, that ſo in ſearching or examining the Propoſutions which 
are cited by him, thou mighteſt not ſometime or other trouble 


thy ſelfe in vain, FAKREWEL. 
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PROP. x. PROBL 2. 
By-a line drawn from an angle of a triangle , to divide that 
triangle according to a proportion given. 
[ «i the triangle be ABC, andlet it be required to 


dividethe ſame by a line deſcending from the angle 
A in.proporiton as E to F. 
Divide BC inD in proportionasEzoF, and © having 
drawn theline AD, that line AD divides the triangle 
as is required Þ, 94 | 


PROP. 2. PROB. 2, 
To divide a triangle given according to a proportion gi- 
ven, 'by a line drawn from a-point aſſegned inthe ſide of the 
triangle. | 


|S Errthe triatigle be AB ©, in whoſe fide B Clet the point D be aſſigned, 
A-trom whence it is required ro draw a line dividing the triangle ac- 
cording to the proportion of M to N , draw D A. From that end or ex- 
| treamot BC, towards which I would have the conſe- 
df; of E quentterm of che diviſion , which for Examples ſake let 
| berhe point-C, Draw a parallel to D A rill ic mcetin'the 
point E wich che line B A extended (that they will meet 
15 manifeſt *.) The proportion of M to N will be either 
L_Y equal to the proportion of BA to AE , or greater, or lel- 
BP. ©.o:iLet firſtthe proportion be equal, therefore Þ the pro- 
{ portion of rhertiangle BAD tcotherriangle ADE, is as the proportion 
of M t9'N. But©the trian-le ADE is equal; to the triangle AD C-: 
Therefore 4 the proportion of the triangle A BD tothe triangle AD C, 
15-asthe proportion'of-MroN. Which was to be proved. 

Secondly, Letthe proportion of M to N belefler then the proportion 
of rhe line B A rothelin& AE ;''thercfore divide.the line BE according to 
the proportion'of Mto-N, andct the divifion fall berween BandiA e, it 
will fall inthe potnitF ;- and lerthe line DF be draws ;. which line will I 


lay 
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| L E* the given proportion be HKteKL, and the triangle ABC, &c, 
' Proportion ſought) protraRt a line AE perpendicular tro C A, andequalto 


' according tothe propottion'of HKro KL. 


, AGD, isasA C to AD, aduplicate proportion ®, Bur A C is equalto 


| ” ſay divide the triangle according. to the proportion of 
SY M to N. SEE 

Demonſtr, For having drawn the line D E, the triangle 

E ADE fſhall be equal ro the triangle ADC. Purting 

therefore the triangle A FD common toboth , the trian- 

£5—D c gleFDE will becqual to the quadrilateral figure AF 

DC. Seeing that 8 the eriangle BF D is to the triangle 

FE D, as BFistoFE ; and by conſequence, as M toN ; then alſo the 

triangleBF D isro the quadrangle AFD Cas M toN, andthe Propofj. 

tion 1s manifeſt. 

Thirdly , Let the proportion of M to N be greater then the proportion 
of BAto AE. Divide therefore BE in the poine F, which will be be. 
wween A and E, according to the proportion of M ro N ; and draw F G pa- 
ralleltoCE, untilit meer with the line AC in the pointG ; then joyn 
GD, Ifay the line G D will divide the triangle according to the given 
proportion. 

For draw the lines DF and DE, then is the triangle A DE equal to 
the triangle ADC , and hthe triangle ADF is equal co the triangle 

ADG); therefore i the remaining angles, to wit, the 
=P = triangle FDE and the triangleG D C are alſe equal. 

Purting alſo the triangle A BD common to both the 
equal triangles AFD and AGD, the triavgle BFD 
will be equal ro the quadrilateral figure BAG D. 
L— == Therefore the triangle F B Dis to the triangle FD E, as 
| the quadrilateral figure B A G Dis to the triangle GCD, 
But the triangle FB D is to cheariangle F DE, as MistoN, by ſuppoſi- 
tion k. Therefore the proportioh of the quadrilateral figure BA GD tothe 
triangle GD Cis as che proportion of M to N , as was propofed, | 


PROP. 3. PROBL, 3. 
By a line equidiſtaitt to « ſide aſſigned of a known triangle, 


to divide that triangle according to a proportion given. 


From the angle A (towards which I would have the antecedent in the 


ir, and let E Abe produced to F , unnil the proportion of E A to AF be 
HE | as HL toHK, and making a center in the niid- 
AM E deſt of the line F E., as at M, let the f{emicitcle 
F F DE bedeſcrided, according to the quantity of 

the line M E, which-ſemicircle will cur the li 


EL 6 AC inthe point D ; becauſe the line AD is lcfſe 
L | then cheline AE, andthe line AE isequal tothe 
149 line AC; drawing then D G parallel tro B C: I ay 


that the propottion of the triangle A G D to the ſuperficies GBCD, 1 
Demonſt, For the proportion of the triangle ABC to the triangle 


AE; therefore the proportion of the triangle ABC eo the triangle 
A GD, is asthe proportion of A E co A D, duplicate , for the rti- 


on of AEto AD duplicate, is as the proportion of AE to AF Þ. : - 
ore 


| 


a ww FT ET __ _=w—— MES a= = 


CO EP SITY pry he... Ate em tne. Ld 


'B OF. SUPERFICIES. 613 | 


tore rhe proporcton of che triangle A BC rorhe triangle A.G D, is as the | 
proportion of, E A to AF, Bur the proportion of E At AF,isas HL wo| 8. 6 
HK: Therefore che proportion of ABC wo AG D is asLH to HK: 
Taerefore ſeverally che proportion, of che-{yperficies.G B C D tothe. cri- 
anzle AGD+.isas L KroKH : Therefore contrarily AGD roG B CD, 
is in proportion as HK co KL, Which was to beproved, 


PROP. 4. PROBL. " | 
.' By a.line parallel to a-perpendicular line AD, drawn from 
in angle of a triangle to, th2 baſe ,, to divide the triangle ac- 
TIL. £-3 Wii St | | * 
cording to a proportion given. 


.Erthe givenproportion be K L ro LM , andaccording thereto I wouJd 
divide the triangle ABC by a line parallel to the perpendicular 
AD. . Divide the hne K M accorging toghe proportion of the line BD to 
Abs the line D C. As for example, inthe hcſt place, 


| Ie; 7 Lec the diviſion fall in'L,. che proportion then of K L 
b-6 . ctoLMisas BDtoD C, andby conſequence , as of 
Lt. / } \  thetriangle A B Dicorherriangle ADC 2: Thetefore | a)t. 6. 
Ed | the. line. A D divideth the triangle according ro the | 
M : ! | | 


given; proportion. ;4 / E 0 
66 of /; +, , Secondly, Let thg proportion.of K 10G M;-byas 
the proportion of B D to DC, ſo as that Gbe berwixtL and M: I will then 
dividexhe rtiangle A BD accordingly. by a line F.E,,, paralle] co zheſftde 
we yTT.\ 7 according to che. proportion of KL ro LG :. I 
ay ſay therefare-char the, proportion of the. trjangle ki BE 
to the ſuperficies A\F-E C,, is as the proportipn K I 
to LM. | | 
Demosſir, For the proportion of the triangle A D C to 
 M/——»- therriangle ABD, is as the proportion of M Gro G K.' 
Therefore Þ» joyntly, the proportion, of the rzaanzle 
ABC tothe trianzle ABD, is asthe proportton of M KiroK G. Bur.the 
proportion of che triangle ABD. tothe triangle FBE , isas the propor- 
tionof KG roK L : Therefore according to <qual proportionality z; ©the |c) 22. 5. 
proportion of the triangle ABC to the triangle FB E, will be as the 
propertion of M Kto K L : Therefore ſeyerally the proportion of the.fu- 
perficies AFEC to the triangle FBE, 1s as the, proportion of M L to 
KL : Therefore on the contrary , the proportion of K L ro LM, isas the 
proportion of the triangle FB E to the ſupcrficies AFE C. Which was 
to be proved, FT | 
Thirdiy, Let the provortion.of KHroH M, be as the proportion of | 
BDwDC, and ler H fall betwixeKand L, then divide (by the afore- 
ſaid) thetriangle A DC according ro the proportionof H L ro LM, by | 
the line N O parallel tothe {1de A D : I ſay chenthacthe 
*.. A.-  Proportianot the ſuperficies N ABO to tte trianyle N 
w OC, is as the proportion of K Leo. L M. 
$: Demonft., Fox the. proportion. of the triangle A B D to 
I © 8 the triangle ADC.,/is as KH ro HM 4, Therefore |d) r. 6. & 
Has! or = 55 joynrly,. © che proportion of the triangle A B.C\to the Ic $e 
triangle A-D C is asrhe:proportion'of K M to HMy Bur |©) 18+ 5: 
the proportion of the criangle-A D'C tb rhe triangdle:NOC, is as the 
| K kk k pro- 
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| 


b) 18. 5, 
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em 


proportiotiot HM to LM : Therefore according to equal proportionali- 
ty , the proporcion of the triangle A BC to the triangle N O C, is as the 
proportion of K M to LM: Therefore feverally the proportion of the ſy- 
perficiesN A BO to thetriangle N OC) is as the proportion of K L to 
L M , which was required, 


* PROP. 5, PROBL. 5, 


To divide a known triangle according to a proportion given 
by a line parallel to a line drawn from an angle thereof , 
which is neither parallel to any of the ſides, nor any of its 
perpendiculars. | | 


His conclufion might be proved as the former : It mayalſobe thys 
otherwiſe proved. | 
Firſt, Let the proportion given be as M to N , andlet the triangle be 
ABC, which 1 would divide according to the proportion of M to N , by 
| A a line parallel co the line A D, which let fall from the 
* angle A, andbeneicher perpendicular nor parallel to 
any fide of the triangle : Therefore I divide B C ac- 
cording tothe proportion of 'M toN ; and ler rhe divi- 
ſion fall for example ſake in D : I fay that AD 2 doth 
divide the triangle according ro the proportion of | 
M to N. 

- Secondly, Let rhe diviſion fall ewixt Band D, in the pointE, ſoas that 
the proportien of BE toE Cbe as the proportion of M co N : Then I pur 
che Ine BF a mean proportional between BD and BE, and drawin, F G 
paralleF to A D : I ſay thar line divideth the triangle according to the 
Propoſition, 

' 'Demosſty, I draw the line AE: Therefore the proportion of the trian- 
gle ABD tothetriangleGBF, isas B DroBF, a double proportion b, 
M Ny 20d rherefore is as the proportion of BDtoBE, But 

G | | according to the proportion of BD to BE, is the 


proportion of the triangle A B D to the triangle ABE: 
Therefore the proportion is the ſame of the triangle 
- ABDrothetriangleG BE, and to thetriangle A BE. 
B EFDY Therefore the triangles GBF and ABE are equal: 
Therefore placing H in the {eRion of the lines A Eand 
GF; it is manifeſt thar the triangles AGH and E FH are equal , to 
which adding the ſuperficies AHF C , the triangle AE C will be equal 
to the ſuperficies AGF ©, there is therefore the ſame proportion of the 
triangle ABE tothe triangle ABC, as of the triangle BE G to the (u- 
perficies A G F C. Butthe proportion of the triangle A BF to the rrian- 
gle AE Cis as the proportion of M 'to N given: Therefore the Propofi- 
tion -is mamtfeſt, / : 
FUR \/ Lerthirdly, the diviſion fall between D and C in the 
.  . p6intE,, ſoas tharrhe proportion of BE twoE C may be 
|  asMroN : I will then put CK a mean proportional be- 
tween DCand EC: Then drawing K L parallel to 
AD : Ifay K L divides the triangle as wasrequired. 
B DEE © For asbefore , the proportion of the rriangle AD C 
tothe triangle LK C, is as the proportion of D C n n ho 
doubled , 
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doubled ; and by conſequence , is as the proportion of DC to EC; and 


accotding tothe ſame proportion is the criangle AD'C ro AE C: There- 
fore the criangles LKC and AE Care equal. Wherefore allo the tri- 
angles AHL and KHE are equal : Therefore the ſuperfices LABK is 
equal ro the trianzle ABE : Therefore there is the ſame proportion of the 
ſuperficies LAB K tothetriangle LK C, asof the triangle ABE to the 
criangle AE C. Bur chat proportion is as MtoN : Therefore the pro- 
poſiczon is cleer, 


C NOTE that in this manner the former concluſion may be pro- 
ved; andthis proof is caficr then the former, 


PROP. 6. PROBL.s6. 
To divide a known triaugle ABC, according to a propor- 


tion given, by a line parallel to any line drawn therein, whe-_ 


ther the ſaid line be drawn from an angle or not. 


Irſt, if the line given be parallel to any fide of the triangle , then work 
according to the third Probl. of this Book. 


|. Burſecondly, if the given line deſcend from any angle, the Propoſiti- 


on will be had by the aforeſaid. 
Bur thirdly, it che aſſigned line neither deſcend from any angle of. the 


triangle , nor is parallel to any (ide, asin the triangle ABC, lettheline 


DE be aſligned , which is not parallel co AC , bur 
would meet with it on that fide that Cis, if it were 

F drawnoutar length, thenfrom the angle on that ſide 
D where that meeting would be, as here from the angle 


C, let CF be drawn parallel co the lige affigned , 12. | 


* zZ— DE: Then (by the aforeſaid) ler the triangle be divi- 
; led bya line parallel tro' C F, according to the pro- 
portion given : It is manifeſt a char ir is then divided by a line parallel co 
DE, and ſothc Propoſition is manifc{t. 


PROP. 7. PROBL, 7. 
To divide a known Q uadrangle AB CD, by a line draws 


from an angle thereof A, according to a proportion given, as 


M- to N. 


PRocre2 the diameter AC, and from the point D protrat DF, pa- 

 rallelco AC, tillir meerwith BC in the pointF : Then divide BF as 

M co'N; andler(in the firſt place) the diviſion fallinC , ſo that there be 

npothg the ſame proportion of BC roCF, asof M to N: 1 
A...» lay that A C performes the Propoſition. 

Demozſtr, For the triangle A D C is <qual to the tri- 

_ angle AFC *®, But the proportion of the triangle A 


B &—> the proportion of the triangle AB C to the triangle 
ACD, isasthe proportion of M to N. 

Secondly , Let the divition fall inE , berween Band C ; fo as the pro- 
portion of BE co EF be as MroN : Thendrawing AE, | ſay the pro- 
portionof the triangle ABE tothe ſupeficies AE CD, is as/M to N. 

De- 


—_. 


as 


BC tothe triangle ACF isas M to NÞ, Therefore | 


| 


— 
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Demoiftr. Protrafting AF, the triangle A D C will be equal to the trian- | 
gleAFC<; andpurting the triangle AE C common 
toboth, rhe ſuperficies AE CD will be equalrto the 


"0:.A.:; 2-5 
- *rriangle AE F: Therefore thete is the ſame proporti- 
\ 


Fl 


\ 
Cc 


'onof the triangle ABE co the ſuperficies AECD, 
and ro the triangle AE F. Since therctore 4 the pro- 
portion of the trian2le ABEtothetcriangleAEF, is 
as M to N; 'tis manitelt chat che proportion of the 
rtiangle ABE tothe ſuperficies AECD , isas MtoN, Which was to 
be proved. RNA 

Thirdly » Ler the diviſion fall betwixtCand Fin G, ſoas that B Gbe 
toGF, asMtoN : Draw GH parallelro.D F, till ic meer with DCin 
H: Then draw AH, ſois the proportion of the ſuperticies ABCH to 


——— 


the uriangle ADH, as MitoN. - 
cx | .Demorftr,, Let A.G be produced : - Therefore the 
MN A ©n triangle AHC is cqual cothe-triangle A G C, ' But 


+ % 


[ allorhe wholetrianzle AD C is equal to the whole 
triangle: AF C: Therefore the retidue A DH is & 
NN 


qual to the re{fidue AFG, Purting therefore the tri- 
angie ABC common to both, the triangles A CH 
and A CG ſhall be equal; and the ſuperficies AB 
C Hwillbe equal cothe' triangle A BG, the proportion therefore of the] 
ſuperficies ABC H to the triangle A\D H, is as the proportion of the 
triangle ABG to the triangle AG F. But the py rtion of rhe.triangle} 
ABG to thetriangleAGF, isas Mrto N, as hath been proved, 


CSF 


PRO.P..8. PROBL. 8. | 


To divide a known'quadrangle ABCD, having two pa- | 
rallel ſides AD and BC, by a line drawn from a point aſſi- 
gn:d E, inone of the parallel ſides , according to a' propor- 


tion given , viz. as L to M. 


Xrend BC toF, ſothatC Fbecqualro AD, andlet AF cut theline} 

-DCinthepointG , then 2 cherriangles ADG and GCF arealike, 
and the fides AD and C Þ are equal, and therefore rhofe triangles arc 
equal one to. another, Adding therefore AB CG, which is common to| 
both, it is manifeſt char the Quadrangle ABCDis 

A DLM cqual to the triangle ABF, 

Then divide BF according to the proportion of L to 
M, and ler che diviſion fall in E, ſo as that the pro- 
bt portionof BE to BF, maybeas Lro M : Then draw 

> E A, which performerh the Propoſition, wv. 1 
B EC ''F memoir, Forby reaſon of the equality of the tri- 
angles ADGand C GF, rhe ſuperficies AECD isequal to the trian- 
gle AE F: Therefore thete is the ſame proportion of the triangle A BE 
rothe ſuperficies AECD, andto the criangle AEF: Bur the propor- | 
tion of ABEto AEF, isas the proportion of LroM, and therctore the 
proportion of A BE co rhe reſidue of rhe Quadrang{e , is as the propot- 
tion of L ro M. Which was propoſed. | | 
Secondly , Let the diviſion fallberween Band Ein H ,' ſo as that B Hbe| 
roBF, as LtoM: Thendraw HK parailelio AE, dividing ABinK:, 


| Then 


— _ — 
— — — 4 


————— 


| vide theline B F in proportionas L ro M. 


. 
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Then draw KE: I ſay thatlineKE divides the Quadrangle according to ; 


| the Propotition, | | 
Demor:ftr, For I will draw AH , and becauſe A Eand K H are parallels, 


the triangles K A Hand KE H thall be. equal: Therefore adding K B H 
to them both, che triangle ABH will be equal to the triangle K BE, 
Buc the triangle A KE is equal to the criangle AHE, 

A___D L M Therefore adding AE CD common to both, the ſu- 

_ | | perficies AKEC D will be equal to the Quadrangle 
AHCD. Bur the Quadrangle AH CD is equal 

| to the triangle AHF, as is before ſhewn : There- 

Y fore there is the ſame proportion of the triangle 

D K B Ecothe ſuperficies AKE C D, asof the triangle 


ABH to the triangle AHF, and by conſequence as of Lro M. Which | 


was to be proved. : 
Thirdly , Ler the diviſion fall berween E and F, and having made the 


fiovre , Iwill curoff from EFalineEP, equaltoD A: Thenl will di- 


And firſt of all, let the diviſion fallinP, fo as thar 
Tt the proportion of BPberoPFasLtoM, DrawE D, 
| which I ſay doth divide the Quadrangle according to 


"1 


the Propoſition, 

Demonſtr. For draw the line P A, and becauſe E P 
is equalro A D, and parallel unto it, che triangle A DE 
will be equal to therriangle AP E. Putting therefore 
the triangle ABE common, the 9uadrangle ABED will be equal eo 
the triangle ABP, andby conſequence, the remaining triangle DE C 
will be equal to the remaining triangle APF, becauſe (as hath been be- 
fore proved) the 2uadrangle _ D is equal to the triangle ABF: 
Therefore the ſame proportion is ofxhe Quadrangle AB ED to the trian- 
zleDEC, asof the triangle A BP to thetriangle A PF b. Bur the pro- 
portion of ABP ro APFis as L to M: Therefore the proportion of | 
ABEDrwDEC, isasLro M. Which was to be proved. 

Secondly , Ler che divilion fall berween E and P in. the point Q, ſo as 
that the proportion of BQ to Q F may be as L roM. From A D cur off 
AK, equal to EQ: Then draw ER, I ſay that thacr 
line divides rhe 2uadranyle, according to che Pro- 
poſition, 

Demonfir, Draw AQ , and becauſe the lines AR 
andE Q arecqual and parallels, the triangles ARE 

&——Fce37 + and AQE are equal, to which adde the trizngle 
ABE common, the Quadrangle A B E R will be equal 
to the triangle ABQ, Burir is proved that the whole Quadrangle A B 
C D wasecqual tothe triangle ABF: Therefore the remaining, Quadran- 
gle RECD is equal to the remaining triangle AQF : Therefore 
there is the ſame proportion of the Quadrangle ABER to the 9ua- 
drangle RECD, asof thetriangle AB 9 to therriangle A @F, and 
by conſequence as LroM, Which was propoſed, 

Thirdly, Lerthe diviſion fall berween P and FinS , ſoas that the pro- 
portionot BS tv SF, may beas LroM. Divide DCinT, according ro 
the proportion of PS roSF; anddrawE T : I ſay that that line dividett 


B EC PF 


A RD L M 


tne Quadrangle according to the Propoſition. | 
Demozſir, Draw AS , becauſetheretorethe lines AD and EP are equal | 


CC 


LIN and 
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and parallels, che triangles ADE and APE are equal, and by conſe. [ 


quence, adding the common triangle A BE , the Quadrangle ABE Dis 
; equalto the triangle AB P. Bur cne whole Guadrangle | 
"TP ABCD isequal to the whole triangle A B F; There- 
But the proportion of the triangle D E T to the triangle 
TEC, isas PAStoSAF: Therefore the triangle 
L——= TEC <qual tothe triangle S A F. It was proved that 
CP - 

| wo he the Quadrangle ABE Dis equal to the triangle A BP. 
| | rothe ſecond, the Pentagon ABET D will be equal to che triangle ABS, 
But it was proved that thetriangles TEC and$S AF are cqual: There- 
| TEC, asof therriangle AB Srothetriangle A SF, andby conſequence, 

as LtoM. Which was propoled. ; 


{ 


| 


[Ja_D forethe triangle D E C is equalto the triangle P A F. 
DET is equal rothe triangle PAS, and the triangle 

Adding thetriangle D E T tothe firſt , and the triangle Þ A Sequalto it, 
fore there is the ſame proportion of the Pentagon ABE TD tothe triangle 


PROP. 9. PROB. g. 6 
To divide any known O nadrangle AB CD, according t0 
| any proportion given M10 N , by a line drawn from a point 
E, inone of the ſides aſſigned BC, not parallel. 


| Þ ans AEandED, and extend D A at length on both fides, then 
| draw B F paralleltoE A, rocut D A extended in F. Likewiſe draw 
DG parallel roE D; cutting D AcxtendedinG , then divideF G in pro- 
tion as M to N. 

And firſt let the diviſion fall between F and A in the point H , ſo as that 
the proportion of FA toHG, maybe as Mto N, 

Dividealſo B A in proportion asFH to HA, and let the diviſion be 
inthe point K, ſo as that the proportion ot BKtoK A, may beas FH to 
toHA: Then drawing KE, you have divided the Quadrangle as was 


| required. 


Demonſt, For having drawn E F andE G , the 
FH A > 6G triangle AFE will be equal rothe triangle ABE, 
a)37-1 | / 2and the triangle DGE equal to the triangle DCE. 
| [ Then adding to both, the triangle A E D; the trian- 

I 


gle FEG will be equal to the Quadrangle propoſed 
> —Ee + ; ABCD. Andbecaulc therriangle A FE is equal 
| to the triangle ABE; and that there is the ſame 
b) 1. 6. roportion of FH to HA, as of BK to KA: Therefore b the triangle 
E HF isequalro the triangle EKB : Therefore alſo the reſidue is equal 
tothe reſidue : Therefore the remaining triangle HE G is equal to the 
Pentagon AKEC D. There is therefore the ſame proportion of the tri- 
angle E KB to the Pentagon AKECD, asof thetriangle E HF ro the 
| triangle EG H; and therefore alſo as the linc F H tothe line HG, and by 
conſequence as M ro N, Which was to be proved. . | 
Secondly , Let thediviſion fall in che point A. fo as that the proporti- 
onof FAto AG maybeasMtoN , then drawing E A : I fay that that 
line divideth che @uadrangle according to the Propoſition. 
Demorſtr, For the eriangle AFE 1s equal to the triangle A BE: There- 
fore the triangle A E G the reſidue, is cqual ro the Quadrangle 2 L 


— 


OF SUPERFICTITES. 


619 


T A DO 4 @CD the reſidue: Thereforc there is the 
ſame proportion of the triangle ABE to 


DA | the Quadrangle AECD, as of the trian- 
LY | gle AFE tothe triaegle A EG. Therefore 
4 / | as che line F A to the line A-G, andby-con- 

S > XN ſequence,as MroN : As hath been provdd, 
Thirdly, Let the diviſion tail bewteen A and D inthe point Ly {9 as 


| ; the line E L divides the Quadrangle, as is re- 
— D Ws. - quired. 


\\ [7/7 Demonſtr, For ſeeing that the triangles AFE 

A ” YU and ABE areequal; and that if ro both be ad- 

jo ded the triangle LEA: Thea the triangle LFE 

a will becqual roche Guadrangle ABEL : There- 

fore the triangle LEG the reſidue, is cqualro 

the Guadgangle LE CD , alſo the reiidue: Therefore rhe 2u2drangle 

ABEL ivin proportion to the Suadrangle LE CD, as the triangle 

LFE ta the triangle LEG; and by conſequence as M toN , as hath 
been proved, 

Fourthly , Letthe diviſion fall in the point D : Then becaule; the trian- 
gle DGF is equalto the triangle DCE, the criangle remaining DFE, 
| will be cqual to the remaining Quadrangle D A 
D & BE: Therefore the proportion of the . Quadrangle 


[lt 
=— 


| ABE D, to thetriangle DE C, is as the triangle 

D FE tothe triangle DF G, and therefore as the 

\\ line FD to the line D G; andby conſequence as M 

| ] - toN: Therefore DE divides the Quadrangle , as 
MNBE is required, 


Fifchly, Let the diviſion fall between Dand G, inthe pointP; ſo as 
that the proportionot FProP G, may be as M to N : From P draw a 
line P @ , parallel tro CG, until ic meer with 


-— = D PG CDinQ ; then having drawn EQ, the Qua- 
J& drangle is divided as is required, 

| \\ Demo.,ſtr, For draw ÞP FE, thenthe triangle D E Þ 

WW/ will be equal ro the triangle DE Q© : Putting 


| M L np E C therefore the triangie AE D common, the trian- 

gle will be equal ro the Quadrangle AEgD, 
alſo the triangle A FE will be equal to the triangle ABE : Therefore 
the triangle F E Pisequaltothe Pentagon ABE GD: Therefore the tri- 
angle P E G reſiduezis equalto the triangle Q E C, alſo reſidue: Therefore 


| the proporcion of the Pentagon A BE QD, to the triangle QEC, is as the 
triangle FE P tothe triangle FE G: Therefore as F Þ ro Þ G; and by con- 


ſequence as M to N, as was propoſed. 
| PROP. 10, PROBL. 10. 


Or a known line A B, and two lines A D and BC, 
drawn at any angle at pleaſure with it , and on the ſame 


givenM, 'ſo that the ſaid ſuperficies ſhall be included be- 
| ?ween the lines AD and BC, and between A B and a line 
DC, parallel to AB. 


| ſide : To make 4 ſuperfeicies ABDC equal to 4 ſuperficies 


— -- 


| that the proportion of FL to LG, may be as Mrto NN: ThenlT fay that | 


C) 37+ I 
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D 
equal to the angles DABand CBA; aad let 
ſ=| the {uperficies be equal co the ſuperficies M ; and 


| AD and BC will meet on thar ſide char C D is, to, wit, inthe pointE, 
-Unleſſe therefore the triangle E A B thall be found greater then the u- 


—- 


He two angles D AB and CBA areeirher cqual to two right angles, 

or greater or leſſer : Lerthem inthe firſt place be equal ro two righe 
angles: Therefore A D will be parallel co B C. Then 2 upon AB make 
 & a ſuperficiesof parallel fides , whoſe angle ler be | 


the Propoficion is manifeſt. 


Secondly , Lec the ewo angles D A B and 
A DB CBAbeleſſethentworight angles : Theretore 


m perficies M : Ir 1s not poſſible on that fide that 

D C is to conſtituce the ſuperficies required, Let 

M # therefore the triangle EA B be greater then the 

y ſuperficies M ; and ler the proportion of the trian- 

[ gle EABrtothe ſuperficies M, beas FHtoFG , 

and let K be a mean proportional between F H and 

HA BF © GH, Thencut off from EB thelineE C, which 

lerbein proportion toEB, asK is roF H: Then drawing CD parallel 
ro BA: Iſaythatthe ſuperficies A BCD is equal to the ſuperficies M, - 


Demorſtr. For Þ the triangle BAE 1s in proportion to the triangle 
CDE, as BEroCE doubled ; and therefore the proportion of F H to 
K doubled , and by conſequence; the proportion of the criangle BAE to 
the triangle CDE, is as FH ro GH: Therefore the everſe proportion 
of the triangle BAE isto the Quadrangle BADC, as FH is to FG. 
But F His in proportion toF G , as the triangle B AE tothe ſuperficies M, 
Therefore there is the ſame proportion of the —_ BAE tothe ſuper- 
ficiesM, andalſo torhe Quadran2le BAD C: Wheretore the ſuperfi- 
cies M and the Quadrangle B AC D, are cqual. Which 1s the thing 
deſired. 

Thirdly, Lertheangles DAB and CBA be grcater then two right | 
anzles, they will then meet on that fide that AB 1s, and ler itbe inthe 
pointE :; Then let the proportion of GH to G F be pur as the proportion 

of the triangle A BE tothe ſuperficies M , andlet 


-- Hl K be a mean proportional between F H and GH; 
and let the proportionoft E CroEB, beas FHto 

A 6 K : Then drawing CD parallel ro AB: I ay the 

\ ſ{uperficies M is equalto the quadrangle A B CD. 

S Et Demonſtr. For the propoition of the triangle C 


DE rothetriangle BAE is (as is before (hewn) 
asthe proportion of F H ro G H: Therefore the everſe proportion of the 
triangle C D E'isto the quadrangle CDAB as FHto F G: Thetefore 
the disjun& proportion of the triangle ABE is in proportion to the qua- 
drangle ABCD, as GH to GF; andby conſequence, as the fame'*ri- 
angle ABE to the ſuperficies M : Therefore the quadrangle -A B GD, 
and the ſuperficies M are equal. Which was to be demonſtrated. 


_— 


| 


PROP. ir. PROBL. rt. 
To divide a Quadrangie ABCD, of parallel ſides, by 2 


line 


_—_—_ 


— —— —— 
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dhe: 


line F E, parallel to one of its ſides A B, according to the pro- 
portion of G to H. 


G H Ivide the line B C in the poirit E, according to 
A. * the proportion of Gro Hy and draw E F paral- 


lel ro A B; and the Propoſition is done, | | 
\ \ | Demosſtr, For ® there is the ſame proportion of the 


B E © of the lineBEtotheline EC; and by conſequence, 
asof G toH, As was required, 7 


PROD. 12. PROBL, 13. 


To divide a Quadrangle AB CD, having only two ſides 
parallel, AD and BC, by « line GF, parallel 16 AD 
and BC, according to 4 given proportion, Mto'N. 


put » The ſides AB ani DC, muſt neceffarily mectin the pdime E, 
and ler the proporcion of HO roL O,, beasthe tridbgle D AE 0 che 
triangle CBE: Therefore by converſion and diviſion , the proportion of 
therriangle CBE will ve rothe quadrarigle DABC), as LO to'LH. 
Then divide K Lin K , ſoas chat the proportion of HK to K L may be as 
MtoN; and ler Pbe a mean proportional between KOandOL; and 
ler che 'proportiont of FE ro CE, be as KO to P: 


i | Then'draw F G parallel 'ro D'A. 1fay thar line | 


þ p doth divide the quadtangle, as was required, 
k @ Demonſtry, For the proportion of the triangle 
| 7 F GEtothe triangle CBE, isa5FE ro CE dow 
W1 ble proportion : Therefete alſo as K O ro Þ double | 
oO P A N LE proportion. Andby conſequence, the propotrion 
of the triangle FG Erothe criangle CBE, is as KOro LO: Therefore 
rhe everſe proportion of the quadrangle FGBC is in proportion tothe 
triangle C BE, as KLroLO. Bur thertriangle C BE 1s in proportion 
tothe quadrangle A BCD (asis afore ſhewn) as LO coL H: Theretore 
by equal proportionality, che quadrangle FG BC is in proportion td the 
quadrangle ABCD, as KLtoLH: Therefore the disjunct proportion 
of the quadrangle FGBC isin proportion ro the quadrangle AGF D, 
asKLisro K H: Thercfore contrerily , the quadran2le AG FD is tothe 
quadrangle GBCF, as KH toKL; and by conlequence, as M to N. 
Which was propoſed. 


| PROP. 13. PROBL. 13. 
To divide a Quadrangle ABCD, having only two ſides 
parallel, AD and BC, by a line parallel to one fide , not 
parallel A B according to any proportion, 4s M to N. 


om one of the angles CorD, drawaline D E within the quadran- 
gle, parallel co AB: Then extend EB ar lengthto F 5 until E F be 
equal ro BE, and divide BF in proportion as Mto N. 


Andin the firſt place, Ler the diviſion fall inthe poitit E , ſo as thar the 
proportion of FE toE C may beas MtoN : I ſay then that the line DE 


divides the quadrang'c, as was required, M m m m __ 


IT 


quadrangle ABEF to the quadrangle F E CD, as | 


—_— 


a) I. 6: 
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b) 3.0f this. 


| drangle. KHC D, Burthe proportion of the quadrangle ABHK, isto 
| thequadrangleKHGL, as BHto HG, andby conſequence, as M to 
| N. Therefore the proportion of the quadrangle ABHK is to the qua- 


| 


| 


»” 4 


Demonſis, For draw D F, then the proportion of |} 

A___D - thetriangleFDE to thetriangleED C, isasFBE | 

toEC; and therefore as M to N. Bur a the qua- 

drangte ABED is equal ro the triangle FDE:; 

Therefore the quadrangle ABED is in propor- 

#—C tionto the triangle DE C, as Misto N, VVhich 
24 Ka was propoſed. 

Secondly , Let the divifionfall berwixt FandE, ſo as that the propor- 
tion of F Ero E C be greater then the proportion of M to N : Therefore 
E C being equally divided in G, the proportion ot BE: ro EG will be 
ereater then tharof Mto Ny by reaſontharBE is the halfe of FE, and 
E G the half of E C. Therefore dividing BG in proportion as M to NN: 
Let the diviſion fall betwixt B and Ein the point H, fo as that the propor- 

tion of BHtoHG, may+be as M ro N, . Then draw- 

AKD I MY ingthe.line HK parallel-to BA; F ay the ſaid line 
|. þ HK doth dividerhe quadrangle, as is required, 

'' Demorſtr, For let AD be produced to'L, till it meer 
with GL, parallelro D E. Becaufe therefore E C is 
double to.E G , the quadrangle D E G L will be equal 

T © .rothe triangle DE C.. Adding therefore to both of 
them the quadrangle KHED ; then the: quadrangle KHG L will be 
equalto thequadrangte KH CD. Therefore the quadrangle AB HK is in 
the ſame proportion to the quadrangle KHGL, and allo to the qua- 


drangle KHCD as MtoN. Which was propoſed. 

Thirdly , Let th& diviſion fall between F and C in the point R, ſoas 
that the proportionof FR ro FC, maybe asMto N: DrawDR, and 
b divide the triangle DE C, by the line PQ, according to the proportion 
of the triangle DER to the triangle DEC; andler PQ be parallelto 
DE; andler the quadrangle DE PQ be equal to the triangle DER; 

EPR and alſo the trian2le Q P Cequal to the triangle 
— D R C : Thenl ſay that the line P Q divideth the 
[| 2g quadrangle ABCD, as was required, 

Demonſt, For the triangle FD R is in proporti- 
on " the _ le RY C, asM is toN, Bur the 
quadrangle A BE D is equal to the triangle FDE, 

Men quadrangle DEPQ equalto he triangle 
DER : Therefore the Pentagon ABPQD is equal to the criangle 
FDR. Butalſo the triangle DR C is equal to the triangle Q PC : There- 
fore the Pentagon ABQPD isin proportion to the triangle 2 P C, as 
the triangle FDR istothe triangle DRC, and by conſequence, as Mto 
N. Which was propoſed. | 

In like manner muſt you work by a line parallel to the fide D,C , and 
ſo the whole which was propoſed, will be manifeſt, | 


* PROP. 14, PROBL. 14. . 
To divide a Quadrangle ABCD, hawing one of his 


frdes parallel, according to a proportion given , V to X, by 
a line D E., parallel to one of its fides AB. 


Draw 


—————— 


— 


OW © _—— 


—_ nn 
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| D Jon from one of his angles C ot D, aline DE, within the quadran- | | 
gle, parallel to AB: Then draw the lines E A and BD, cutting each 


——— ed. 


| other in the point O, Extend C Bat length td F, until the proportion of 
| $ PHE vx as AOtwo OE, and draw FD , then divide F C as | 
; t0..X. h | : "4 | 
;  Andfirſtof all , Lerthe divifion-fall in E , ſoas that the proportion of 
'FEro EC, beas VtoX: I ſay DE divideth the quadrangle, asis 
required, 
Derorſtr, For the trianz1e A D O is in proportion to the triangle O D E, 
aS AQ to OE; alſo chetriangle ABO is in proportion to the triangle 
OBE as AOwoOE : Therefore as the aggregand 
F' proportion of the triangle B A'D is to the triangle 
T BED, fois AO toO E; and by conſequence, as FB 
7 toBE; and according to theſame proportion , the 
UA criangle FD Bro the triangle BE D. Therefore the 
|. P 7A x y triangleBAD isequal tothe triangle FB D: There- 
fore adding the triangle B D E common to both, the 
| triangle F D E will be equal to the quadrangle ABE D. Bur the triangle 
F DE istothe triangle ED Cas FEE C, andby 4 » as V 
| ro X: Therefore the quadrangle AB E D is to the triangle EDC, as V. 
is toX. VWhich was propoſed. | , 
| Secondly, Ler the divifion fall between F and E (whether wichin or 
without the quagrangle, ir matters not) as inthe point G. Let FG beto 
GC asV toY, and drawG D: Therefore the triangle F G D to the tri- 
angle GDC, will beas V co X. Joyntherefore * tothe line AB a ſuper- | a) rojprop, 
ficies equal to the triangle FD G , which may be conteined by the two 
| angles ABC andB AD. Then ſeparating them 
| CE iB&_Fhytheline HK, parallelto AB :Ifaythartheline 
| 4s #- HK divideth thequadrangle, as was required, 
E Demonſty. For it will paſſe within the quadran- 
| IR gle ABED, becaule the triangle FD E 1s <qual 
D KAy Xx £# the quadrangle A B E D; and the triangle 
F D G is lefle then the triangle F D E. Since 
therefore the triangle F DE is equal to the quadrangle ABED, and 
| the triangle FD G equal to the quadrangle A B HK,, the triangle 
| G DE muſtalſo beequal ro the quadrangle K HED. Putting therefore 
the trian2le E D C common to both, the triangle GD C will be equal 
to the quadrangle KH C'D:; Therefore the quadrangle AB H K is co the | 
quadrangle H K C D,as the triangle F G Dis to the triangle G D C; and | 
| byconſequence , as V ro X. Which was propoſed. | 
Thirdly . Let the diviſion fall between Eand C,, inthe point L, ſoas 
that FL maybeto LC, as V to X: Theretore the criangle FDL isco | 
| the triangle LDC as V coX: Then b cur off from | þ) 4; ptop. 
c&_LME B © thetriangle DEC atrianglelike to it, but equal ro | 
| the triangle LDC, by the line MN, parallel to 


i 
—y 


E D: I ſay that line, to wit, MN , dividerth the qua- 
| - drangle , as was required. Wn 
D— Demonſtr, For the triangle FD E is equal to the 

_ OY quadtangle ABE D,and the :riangle E D L isequal | 
| rothe quadrangle DEMN; becauſe the triangle M N C 1s equal rothe 


{ triangle LD C: Therefore the Pemagon ABMN D is equal co che rk | 
| _— 


©—S — —U—_— ——— _— 
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ansle FD L: Therefore the Pentagon ABMN D is to the triangle 
MNC, as the triangle FD Lists thertriangle LDC; and by conle- 
quenceas V ro X. Which was propoſed. 


C As the quadrangle is divided according to a _—_— given by a 
line parallel ro its fide A B, ſo may it alſo divided by a line patal- 
lelco any other of its fides , which ſoever, and the Propoſition 
15 mani eſt, 


PROP. 15. PROBL. 15. 


To divide any Quadrangle ABCD, by « line parallel to 
one of bis diameters AC, according to any proportion given, 


M to N. 


A » RawBD, cuning C A in the pointE, and divide 
BD in proportion as M to N. And firſt, Lerthe divi- 
fion fall inthe point E,ſoas that E B may be roE D, as M 
to N: Ifaythentharthe diameter A C doth divide the 
| quadrangle AB CD ain the proportion required, 
B C M  Demonſt, For ABEistoAEDas BEistoE Dy like- 
wiſeBEC to E DC isas BE toE D, andby conſequence as Mo N. 

Secondly , Let the diviſion fall berwcen Band E, inthe point F, fo 
as that the proportion of BF may becoFD as M ro N., Then draw the 

lines FA andFC, and there will be the ſame pro- 

” portion of the rwotriangles ABF and CB F joyntly, 

A ro the quadrangle AFCD, asef BF roF D. Then 
from rhe triangle ABC take the triangle GB H, 

| 4 likeunto ir , and equalto the two criangles A BF 

and C BF joyntly, by the line G H parallel ro AC, 

» HK M N hich line GH doch divide the quadrangle, as is 

required. 

Demorflr, For the triangle GBH is cqual tothe ſuperficies ABCF, 
the triangle AF C willbe equal to the quadrangle AG HE: Therefore 
adding AD Ccommon to both, the quadrangle AFCD will be equal 
co the Pentagon AGH CD, the proportion therefore of the triangle 
GBH tothe Pentagon AGH CD, is as the ſuperficies ABC F to the 
«mers oh AFC D; and by conſequence as M ro N. Which was 

ropoled. 
F Thirdly , Letthediviſion fall berweenE and D , inthe point O , ſo as 
that BO maybero O Das Mro N. Draw O A and AC: There will be 
the ſame proportion of the quadrangle AB C O to the ſuperficies 
 AOCD, asot BO two OD, and by conſequence, 
AE D as M ro N:; Therefore b from the triangle A C Dcut 
off re triangle K LD, like co ir, but equal ro the 
ſuperfictes AOCD, byKL, parallclro AC : Iay 
the line K L divideth the quadrangle , as was 
Et x 7<quired, 

Demo: fir, For the triangle A O C js equal tothe 
quadrangle ACL XK: Therefore the quadrangle AB CO is equal to the 
Pencagon ABCL K, and the triangle KLD equal to the ſuperficies 
AO CD: Therefore the proportion of the Pentagon ABCL k ro the 


triangle K LD, isas the quadrangle AB C Oro the ſuperficies AO CD; 
and by conſcquence as M ro N, Which was propoſed. In 


—- 


gn— — 


— 
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. In like manner may the quadrangle AB.CD be divided according to , 
proportion given, by a line parallel torhe diameter B D. 


b 


——_ ww TO — —_—— << 


PROP. 16. PROBL. 16. 


' To divide any quadrangle AB CD > by 4 line parallel to 
a line aſſigned AE, within the quadrangle, which 3s neither | 


parallel to any of its ſides , nor either of his diameters ac- | 
cording to any proportion given, as V to X. ; 
|Þ v5 the diameters A Cand E D, cutting each other in O , produce 
BC art length ro F , until there be che ſame proportion of E Co 
CF, as of EO toOD; and draw AF: then divide BF in propor- 
tion as V to X. 
And in the firſt place, Let the diviſion fall in the point E, fo as that BE 
may be toEF as V to X: I ſay thar line divideth che quadrangle, as 
1s required, 


ROT my TI Err = orouaoer wr og roo un Im ws 


Demornfiy, For the proportion of the triangle AE C 


: | co the triangle ACD, is as E O to O D: There- | 
F 


[ foreasE C ro C F; andby conſequence, as the rri- 
angle AEC to the triangle A CF: Therefore the 
triangles ACFand ACD arec<qual: Therefore the 
whole quadrangle AE CD is equal corhe whole eri- | 
angle AEF: There is therefore the ſame proportion | 
of the triangle A B E to the quadrangle AECD, as to the triangle | 
AEF. Bur the proportion of the triangle A BE tochetriangle AEF, is | 
as V to X: Therefore the proportion of the triangle ABE. to the qua- : 
drangle AECD, is as V toX. Which was propoſed, 


Secondly, Let the diviſion fall berween Band E, inthe point G, fo as | 
thar BG may be to GF as VroX, Then draw AG, and *cutoff from | 1) ;, prop.| 
che triangle ABE the triangle HB K , likeuntoir, and equal to the tri- | of this | 

__ angle ABG, bytheline HK, parallel to AE, then | 
HL. Y => will the ſaid line HK divide the quadrangle, as is | 


| required, 


-— 


Demonftr. For the quadrangle AHKE, the refi- 
due of the triangle A BE, will be equal to the rrigti- 
B GEE > gle AGE, thereſidue of the ſame triangle A BE. Bur 
the quadrangle AE CD is equal to the triangle 
A E F: Therefore the Pentagon AHKCD is equal to the triangle | 
AGF : Therefore the ſame proportion is of che triangle H BK to the | 
Pentagon AHKCD, as of rhe triangle ABG to the triangle AGF : | 
Theretore as of B G to GF, and by conſequence asof V ro X, Which 


w2s required. 

Thirdly, Lerthe diviſion fall between Eand F: Therefore becaule | 
AEisnot parallel ro C D, draw from one of che two angles Dor C, the 
line D M within the quadrangle, and parallel to AF, then draw AM 
cutting E DinN ; then making LM coMEas DN co NE, | this may 
preſently be done by drawing DL parallel to AM: ] Let therefore L tall 
on this fide F,ſfoas that D Fit it ſhould be drawn,would be parallelto AC. 
If that be drawn (as here it is) chen draw A L. Then the triangle AE L 
will be equal to the quadrangle AEMD: Theretore divide BF in pro- 

| Nnnn portion T 
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rtion as V to X; and now let the diviſion fall berween E and L inthe point 
R, ſoasthat BR may beroRF, asV roX, then bdraw P 2 parallel ro 
AE, ſo as that the {uperficies AE 9 Þ may be equal to the triangle 
AER. And becauſe the triangle A E L is greater then the triangle 
AER, and the triangle AEL is equal to the quadrangle AEMD : 
Therefore will the quadrangle AEQP be 
APD  Y * leſſe then'the quadrangle A E M D: I ay 
| | cherefore char the line Þ Q doth divide che 
quadrangle ABCD. As was required, 
 Demonſtr, For the _—_ wy wy is 
equal ro the triangle AE F, and the quadran- 
red ir AE 9gP1s equal to che triangle AER : 
| Therefore the quadrangle PQ C D the reſidue , is equal to the triangle 
AR F the reiidue : In hke manner, becauſe rhe quadrangle AE Q P is 
equal co the triangle AER, putting the criangle A BE common to both, 
the quadrangle AB 2 P will be equal ro thetriangle ABR : Therefore 
the quadrangle AB © Þ 1s to the quadrangle P 2 CD, as the trian- 
gle ABR to the triangle ARF: Therefore as BR coR; and by conſe- 
quence as V toX. Which was propoſed, 
Fourthly , Lec che diviſion fall in Ly, ſoasthatBL may be to LF, as 
V to X : lfay D M doth divide che quadrangle, as is required. 
Demorfir, For the triangle A E Fis equal to the 
2 y. | #0 rang. AE CD, and thetriangle AE Lis 
NS! [ equal tothe quadrangle AEMD : Therefore the 
criangle A LF reſidue, is equal te the triangle 
DM C reſidue. In like manner, becauſe the qua- 
drangle AEM D is equal to the triangle AEL, 


Athens putring the triangle A BE commonzthe qua- 
drangle ABMD will be cqual to the triangle A B L: Therefore the 
quadrangle ABM D is eo the triangle DMC , as the triangle ABL 
is ro the triangle ALF; and by conſequence as V to X. Which was 
propoſed. 

Fifthly , Let the diviſion fall berween Land FF, in the point V , ſoas 
that BY maybetoVFasVroX. Draw AV : Therefore becauſe the 
triangle DM C is equal to the triangle ALF, and ALF is greater then 


Cc) 30. of 
this Book, 


| che rriangle A VF; Thertriangle D M C will be greater then the triangle 
oh = AVF : Therefore from the triangle DM C 
c ſeperatethe triangle $ T C hike unto it, and 
equal to the triangle AV F, by the line ST, 
parallel ro D M. I ſay therefore that that line 
$ T doth divide the quadrangle , as is rc- 
>. quired, 
Demonſtr, For the triangle DM C is equal 
to the triangle ALF, alſo the triangle STC is equal to the triangle 
' AVF, thequadrangle DMT'S being the reſidue , will be equal toche 
| triangle A LV, alſo the refidue : Therefore {ince the quadrangle ABMD 
| is equal ro the triangle A BL, the Pentagon ABTSD will becqual co 
| therriangle ABV : Therefore the Pentagon ABTSD istothe triangle 
| $TC, asthetriangle ABV co the triangle AV F, andby conſequence 
| as V toX. Which was to be demonſtrated. 


j 


C Note 


—— 


—— 
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| HC : Then drawing A K: I ſay that that line doth divide the Pentagon, 
as was required. 

Draw AH , becauſe therefore the triangle AE D is equal to thetrian- 
gle AGD, addingthe triangle A C D commonto both , rhe quadrangle 
ACDEwill be equalto the triangle ACG : Likewiſe becauſe the tri- 
angle A K Cisequal tothe triangle BHC , by reaſon of the Paralleliſme 
of KHand AC; the Pentagon AKCDE will be equal to the triangle 
| AHG, Allo becauſe BC 15 to BK, as FC to FH, there will be the 
ſame proportion of the triangle ABC to the triangle ABK , as of 
the triangle A F C to the triangle AF H: Therefore by permutation, the 
triangle ABC is co the triangle AFC , as the triangle A BK is to the 
triangle AFH. Since therefore the triangle ABC isequat to the trian- 
gle AFC, cthetriangle ABK will be equal to the triangle A FH: There- 
fore the triangle AB K will be to the Pentagon AKCDE, as the tri- 
anzle AFH to the criangle AHG, and therefore as FH to HG; and 
by conſequence as P ro Q. Which was propoſed. 
| Secondly , Let the diviſion fallin C , ſo asthar FC may betoF G, as 
ProQ_; then Ifay, che line A C doth divide the Pentagon, as was 
required. . 

; mane" For (as i» before [hewn) the quadrangle ACDE is equalto 
| the triangle ACG), and the triangle A B C is equal to the triangle 
| AFC: Therefore the triangle ABC is in proportion to the quadrangle 
| ACDE, asthetriangle AF Cro the triangle A CG : Theretore as FC 
|\ro CG, andby conicquence, as ProQ, Which was propoſed. 
| Thirdly, 


— — 


| 627. 
* __—_ 
| C Note that as the quadrangle is divided by a line parallel toa line | 
drawn from an angle thereof, and neither parallel to its fides 
nor diameters; ſo may it alſobe divided by a line parallel to a 
line nor drawn from an anzle afſigned, as by drawing a line 
from any angle of chequadrangle falling within che quadrangle | 
and parallel co a line aſſigned , then the operation muſt be as we 
have now ſhewn. | 
| 
PROP. 17. PROB. 17. | 
To divide a known Pentagon ABCDE by a linc AK: 
| drawn from any of its angles as A, according to a proporti= 
on given P to Q. | 
| DRaw the lines AD andAC, and from the angle B draw BF , paral- 
lelto AC, and drawn our tillit meer with D C (extended)in F. Like- 
wiſe from the angle Edraw EG parallel ro AD, ill ic cur C D (ex- 
p cended) in G, Then drawing A F and AG , the 
I — —_ AFG will be * equal to the Pentagon AB | a) 1-1. 
B C DE}; by reaſon that therriangle ABC is equal 
tothe triangle AFC, and the triangle AED is 
equal to rhe triangle AG D; then adding the trian- 
| Ss — Bic A C D common to both , what we ſaid is 
clear. 
Demonſtr. Divide (firſt of all) the line F G in proportion as Pro Q; and 
ler the diviſion fall berween F and Cinche point H, foas that F H may be 
to HG asProQ : Thendraw H K parallel to BE, tillit crouch B Cin the | 
point K, there isthen Þ che ſame proporcionof BKroKC, asof FH to |þ) 2.6. 
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Thirdly , Let the diviſion fall between C and D inthe point L, fo as 
that the proportion of FL ro LG may beas Pro 9. Draw AL; ] lay 
the line AI, doth divide the Pentagon , as was required, 


A. 


P & Demorſir, For becauſe the triangle ABC is e- 
_ qual ro the triangle AFC, putting the triangle 


ACL common , the quadrangle ABCL will 
be equal ro checriangle AFL, Likewiſe putting 
the triangle A LD to both triangles , ro wir , the 
MM £ 6 al riangle AED and AGD, the quadrangle AL 


B 


| DE will be equal to the triangle AL G : Therefore the quadrangle 


ABC L is ro:the quadrangle ALDE, as the triangle AFL is to the 


wmiangle ALG: Therefore as FL toL G , and conſequently as Pro 9. 


Which was propoſed. : 
Fourthly , If the diviſion fallin rhe point D: Then I (ay that the linc 
A D divideth the Pentagon according to the Propofirion. 
The Demonſration is manifeſt , as it was made appear , when the di- 
vifion fell in che point C , as in the ſecond Caſe. 
Fifthly , Ler the diviſion fall between D and G in the point M , ſoas 
that FM maybe ro MG asProQ; Draw MN parallel coGE, ill i 
touch DE in the point Ny then draw AN, 
A Y & which line AN Ifay doth divide the Pentagon 
'*Y ] according to the Propoſition 
\ Demorſtr. For having drawn AM, itis pro- 
vedas in the firſt Cafe, thar the triangle AE N 
EL—HC 15 equal to the triangle AGM, and that the 


%. 


Pentagon ABCDN is equal to the triangle 
AEM : Therefore the Pentagon ABCDN is to the triangle AN E, 
as the triangle AFM is to the triangle AM G: Therefore as F M to 
MG; and by conſequence asP eo Q. Which was required, 


PROP. 18. PROBL. 18. 


By 4 line drawn from a point F , in the fide aſſigned of a 
known Pentagon ABCBDE, to divide the ſaid Pentagon 
according to a proportion given, as V to X. 


Raw FC; F D, and FE, thendrawn BG parallel co FC, and 
Dey parallel to FD, till rhey meet wich CD prolonged on both 
Gdes roGand H, then draw AD, cutting F E in the point L: Then ex- 
tend DH toK, until the proportion of DH co HK, beas DL to LA 

y >: (this may be done by imagining AK to be 
EA | paguced parallel rtoL H:) Then draw FG, 
H, and F K. Divide then G K according 
ro the proportion of V ro X, and ler the di- 
viſion fall (in the firſt place) berween G and 
C, inthe pointM, ſo as that the proporti- 
onoft GMtoMK, maybeasV toX: Then 
divide B C in the point N , bya line parallel ro BG, and there will be 
 theſame proportion of BN toN C, asof GMroM C: Thendraw FN. 
which line F N , I ſay , doth divide the Pentagon according to the 
Propoſition. 


Demonfir, For the triangle FD E is in proporuiog to the triangle FAE, 


| as 


Fu act th py CO 
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\2zsDL to LA: Therefore the proportion ot DH tro HKisas DFH to 
'HF K: Therefore the proporcion of the rriangle F DE, to the triangle 
| FAE, isas DF HroH FK: Therefore (changing) the proportion of che 
' criangle D F Ertothe triangle D FH, isas FAE to EHK;, bur DEH 
is equalto D FE (by teafon of the Paralleliſme of F D and F H;) there- 
fore FAE isequal to FHK: Therefore the quadrangle F DE Ais cqual 


— 


Pentagon FC DE A will be equal to che triangle F C K. Oq theother 
fide draw F M , and becauſe tnerefore che triangle F B C is equal to the 
triangleFG C, and there 15 the ſame proportion of BN to NC, asof 
GM tc MC : Thetefore the triangle F BN is equal to the trianyle 
FGM, andthe triangle FN C is equal to the triangle FM C: There- 
tore by gathering all together, ir is manite(t that the Hexagon FN C 
DEA is equal to thetriangle M F K, and the triangle FBN is equal to 
the triangle FG M : There is therefore rhe ſame proportion of the trian- 
gle FBN tothe Hexagon FN C DEA, as of the triangle FMG tothe 
triangle FM K; and thereforeas GMioMKz andby conſequence as V 
toX. Which was propoſed. 

Secondly, Ler the diviſion fall in the point C, fo as that the propor- 
tonof G CroCK may beas V co X : I fay chen char the line F C doth di- 
vide the Pentagon according to the Propoſition. 

Demonſt, For (as hath beenſhewn) the Pentazon F CD EA is equal to 
the triangle FC K, and FB'CizequalcroFGC, therefore as FBC is to 
FCDEA, fois EGC toFCK: Theretore as GC is to G K, and 
conſequently, as V to X, Which was propoſed. 

Thirdly , Let the diviſion fall berween C and D in the point O, lo as 
that the proportion of GO to O K maybe as V coX : I ſay then that the 
line F Odivideth the Pentagon , as was required- 

y % , Pemonſtr. For adding the comman trian- 
A gleFODrothe qnadranzle F-D E A, andto 
the triangle F DK (equal to it) the Penta- 
gon FO DEA will beequal tothe triangle 
FOK, ——_ adde the _ $ 
| common tothe wwo triangles FBC an 
| i. fee wot and FGC; the quadrangle FBC O will be 
equal tothe triangle F G O : Therefore the ſame proportion is of rhe qua- 
drangle FBC O to the Pentazon FOD EA, asot the trianzle F G Q:to 
the rriangle FOK, andthereforeas GO troOK; audby conſequence as 
V to X. Which was propoſed. 

Fourthly, Let the diviſion fall in the point D, ſo as thar the proporci- 
onot GDroD K, may be as V to X;; 1ay then that the line F D doth 
divide the Pentagon according to the Propoſition. =, 

Demonſty, For the eriarighs Þ C D common to both , being: added'ro 
the equal triangles FB C and F G'Cthe Propoſition is manifeſt. 

Fifrhly , Let the diviſion fall berween D and H in the point P, ſoas that 
the proportion of GP toPK, maybe as V toX. Divide the line” DE 
| anche point Q,, by the line P © parallel ro E H: Thete will be therefofe 
the {ſame proportion of DQtoQE, as of DP toP H + Therefore theline 
FQ being drawn, I ſay that line F & doth divide the Penta2on according 
| to the Propoſition. ; 
| Demonſt, For the whole quadrangle F D E A is equal to the whole tri- 
'anzle FDK, Buralſo the criangle FD Q iscqual ro the triangle F DP: 

: Oooo There- 


-— 


CC — —— 


= —m— — GS 
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ro the triangle FDK: Adding therefore FD C common to both, che | 


[ 
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Therefore the quadrangle F 2 E A remain- 
| PA ” ing, iscqual to the triangle F PK alfo re- 


maining, Again , rhequadrangle F B CD 
is equal tro the triangle F G D. Adding 
thertore the titiangle F D 2 to the qua- 
GG CD P H & dran-dle FBCD., and the triangle F DP 
| equal ro the triangle F D Q being added to 
the triangle FG D ; itis apparent that the Pentagon F BCD © iscqual 
co the triangle FG P ; there is therefore the fame proportion of the Pen- 
tagon FBCDQ to. the quadrangle F BE A, as of the triangle FG P 
to the rriangle F PK; and by conſequence as V to X. VVhich was 
| propoſed. -' | 
. Sixthly , Let the diviſion fall in the point H : I ſay that the line F E doth 
divide the Pentagon, as was required. 

Demorſtr, For becauſe the quadrangle FB CD is cqual to the triangle 
| F GD, and (as is aftore ſaid) the triangle AFE is equal to the triangle 
FHK, andthetriangleF D Bis equal to the triangle E DH: Theretore 
the Pentagon F BC D Eis equal tothe triangle F G H : Therefore there 
is the ſame proportion of the Pentagon FBCD E to the triangle F AE, 
| as of the criangle FG H tothe trianzle FHK; and therefore as GH to 
GK, and by conſequence as V toX, as was propoſed. 

Seventhly , Let the divifion fall between H and K, in the pointR , ſo 
as that the proportion of GR toR K, may be as V to-X : Then divide 
E A in the pointS, ſo as that the proportion of ES to S$ A, may be as | 

HR toR K:'1Ifaythereforethar the line FS | 
4 V 3 Aoth divide the Pentagon according to the 
' Propofition; * 

'',.," Demonſtr. Foraſmuch as the triangle AFE 
' Is equal ro the triangle FHK, and the pro- 
z portion of ES to $ A 1s as the proportion of 
| | TH%; 'HRto RK, thetriangle FES will be equal 
to the triangle FHR, and the triangle F S A will be equal ro the triangle 
F R K. Bur the Pentagon FBCDE is equal to the triangle F GH : 
Therefore the Hexagon FB CDES is equal tothe triangle FGR; there 
is therefore the ſame proportion: of the Hexazon FBC DE Sto thetri- 
angle FSA, avsof the _—— GR to the triangle FKR, and there- 
fore as of the line GR t6R-K and by conſequence as V to X, Which 
was propoſed. us 242 00 a e239 IOTUN: 

- ; PROP. x9... PROB LE. 19. 
To divide a Pentagon” A BCDE, "having two ſides pa- 
| rallel.,. by. « line parallel ta thoſe paralleh. fedes ,. according to 


a proportion gzven, as Q:tsR. 
S; : Py” , 


JS 


- _ 


—— 


— VC TC 


| # . P 


(re z Let itbe required to performe this by a line parallel ro A B, 
which fide let beparallel eicher.to C Dor DE : Let it behere parallel 
coCD: ThendrawEF parallel to A B: Thendraw E Band and EC: 
Then draw A G-parallel to E By,-and DH parallel to E C, ill they meet 
with BC (extended both wayes) in G and H. Then divide GH in pro- 
portion-as 2 toR, and firſt lerrie diviſion tall ic'the point F': Then I fay | 
that the line E F doth divide the Pentagon , as was required, | 


A —_ 


De- 


——_———— 
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n Demorſft. For becauſe AG is parallel © EB, 
T having drawn EG , the triangle E A B will be e- 
A/JJ/I\YD qual to the triangle EG B, and adding the tri- 
V4 \N | angle EBF common to both, the triangle EG F 
| \ \J will be cqual to the quadrangle EABF , allo 
GB > Ir becauſe DH is parallel co EC, having drawn 
E H, the triansle E D C willbe equal to the trian- 
oleERC, then adding the triangle E FC common to both , the trian- 
gle E FH will be equal to the quadrangle E FC D ; and betore the tri- 
anzlc E G F was proved to be equal ro rhe quadrangle ABFE: There- 
foreche quadrangle ABFE 1s to the quadrangle E FCD, as the trian- 
gle EGF istothe triangle EFH : Therefore as GF to FH, and conſe- 
quently, asQ roR, Which was propoſed, 

Secondly, Let the diviſion fall berween G and F in che point K, ſo as 
chat the proportion of G K toK H, may beasQ toR: Then draw E K. 
Becauſe therefote the triangle E.G K is lefle chen the triangle EGF, and 
the triangle E G F is equal to the quadrangle ABFE , the triangle E G K 


E 


fore #I joyn to A Brhe ſuperficies ABLM , equal 
to the triangle E GK, by the line L M, parallel to 
AB: I fay then that the line LM doth divide the 
Pentazon, as was required. 

Demorſtr, For the triangle E GK is equal to the 
quadranzle A B LM, and che whole triangle EG H 


' isequal to the whole Pentagon AB CD E: Therefore che remaining tri- 


| angle E K H is cqual cothe remaining Pentagon ML CDE : Therefore 


the quadrangle ABLM is in proportion to the Pentagon ML CDE,, as 


R. Which was propoſed. 
Thirdly, Let the diviſion fall between Fand Hin the point N; and ler 


| the triangle E G K is to the triangle EH K , and by conſequence, as Q to 
| 


——_— 


E N be drawn, then the triangle E H N will be leffe then the quadrangle 
EFCD, becaulc it is in proportion lefle then the triangle E'HF , which 
is equal to the ſaid quadrangle : Therefore b ad- 

S > E: joyn to D C the ſuperticies POCD , equal to 


C D: I lay then thar the line O P doth divide che 

Pentagon , as wasrequired. 

 Demoiſtr, For becauſe the quadrangle P OC D, 
GB F*NxcC HM ;.cqualtothe triangle E NH, and the whole tri- 


| | ARR the triangle EN by the line O P, parallel to 


| angle E GH is equal to the whole Pentagon A B C DE, the reſidual 


Pentagon ABOPE is equal to the reſidual triangle EGN : Therctore 
the proportion of the Pentagon ABO P Eis tothe quagranyic P OCD, 
as the triangle E GN isto the triangle ENH ; and by conſequence as Q 
toR, Which was propoſed. 

In like manner , alſoas the Pentagon ABCDE, having two ſides pa- 
rallel, is divided by ratiocination upon B C , oppoſite ro the angle E, 
intcrcepred within the parallel {ides, ſo making two fides A Band D Epa- 
rallel, the Pentagon will be divided by a line parallel ro A B, made by rati- 


' ocination tpon the fide E A , oppoſite to rhe angle C', intercepted be- 


{ 
| 


| tween its two parallel fides AB and DE. And the. Propolition 1s mani- 
feſt both wayes. 


PROP. 


R will belefle than the quadrangle ABFE : There- 


a) 10. of 
this Book. 


b) 10.prop. | 


of this, 


COLDER — + 
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| PROP. 20. PROBL. 20. 
| To divide a Pentagon ABCD, one of whoſe ſides AB, 
is parallel to one of its diameters C E, by « line parallel to 
| that ſide, and alſo to that diameter , according to a propor- 
| | tzon given, P toQ. 


| 
| Þ Jer o B, and mike A FparalleltoE B, and DG parallel toE C; 
produce them ro cut BC (produced on either fide) in F and G : Then 
drawing EF and EG, the triangle EFG is equal ro the Pentagon AB 
CDE, propoled; as is manitcf}. Then divide 


T— A” II—R—— —- 


© & A. 1% F Gin proportion asP to Q , and let the diviſfi- 
on fall either in che point C , or before or after 
D C; andfirſt letit fall inthe point C : I ſay then 


that the line E C divideth the Pentagon , as 
was required. 
| | B ths... aq For the quadranzle ABCE is e- 
| qual to the triangle E F C, becauſe the triangle EC D remaining, is e- 
qual co the trian,le ECG remaining; andthe whole pentagon 1s equal 
| to the whole triangle : Therefore the quadrangle ABCF is in propor- 
tion to ECD, as che triangle E FC to the triangle E CG : There- 
fore as FC to CG, and vy conſequence, asP ro 9. Which was 
propoſed. ! 

Secondly, Let the diviſion fall berween F and C inthe point H , fo 
as that the proportion of FH tohH G, maybeas Pro Q, Becauſe there- 
fore the quadrangle AB CE is equal roche triangle E F C ; and the tri- 

argle E FH lefle then the rriangle EFC, the lt 

L = 2 triangle EFH willbe lefſe then the quadrangle 

a) 10, of ABCE: Adjoyn tothe line AB © the quadran- 

| this Book. gle ABLK, cqualtothertriangle E F R , by the 

| | pole i parallel to AB: I ay = line K L doth 
ivide the Pentagon as 15 required. 

|" IC" Demosflr, For Focule ya. whole pentagon is 

| equal tothe whole triangle FE G , and the quadrangle ABKL is equal 

| tothetriangleE FH, the remaining pentagon LKCDE is equal to the 

| ' remaining criangle E HG: Theretore the quadrangle ABKL is in pro- 

; portion to the pentagon LKCD E, as the triangle E FH isto the trian- 

'\gle EHG; and therefore as FH to HG; and conſequently as P ro Q. 

Which was propoled. | | 

Thirdly , Let the divifion fall between CandG, in the point M, fo 
as that FM may be inproportionto MG, as P to 9. Becauſe the triangle 
| EDC is equal to the triangie EG C, and the 
| ® © F 9 the triangle EMC is lefle then the triangle 
| D | 


—— ww 


EGC : Therefore the triangle EM C is lefle 
then the triangle EDC. Adjoyne therefore to 
| the line E C the quadrangle EC NO c<qual to 

Fw. "77> + thetriangleEM C, bythelineNO , parallel to | 
b) 2, 10. of | at. E C b. Separate the triangle DON {rom the tri- E | 
| this- | angle D E Clikeuntoit , and equal to therriangle E GM : Ifay tharthe | 
/ ' line N O doth divide the pentagon according to the Propolition. | 


_— — = — — —— 
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Demonſtr, For becauſe the whole Pentagon ABCDE is <qual tothe | 
whole triangle FE G , and the triangle ON D <equat co the triangte 
EMG, the Hexagon ABCNQOE the relidue, is equal ro the triangle 
E FM, the reſidue : Therefore the Hexagon ABCN OE is in propor- 
tion to rhe triangle ON D, as the triangle EPM isto rhe triangle E MG. 
Thexefore as FM coM G , ahd by.conſequence'as Þ wo Qs Which was 


propoled, TREES: 
PROP. 2i. THEOR. L. | ww 
To any ſide AE, of 4 Pentagon ABCDE, aſſigned, 
which 15 neither parallel to any of bis fides , nor any of his di- 
ameters, It is poſſeble to draw two right lines, within the Pen- 
tagon, from ( any ) two of the three angles not joyned to that 
fide , which two lines ſhall be parallel te the ſide before 
limited. | | 
| Example, Leritbe hatin the Pentagon ABCDE, the fide AE 
DT be neither parallel ro any fide thereof , nor ts tie diamerer B D: 
Then 1 ſay that from any rwo of the three angles B, C, or D , rwo lines 
may be drawn within the Pentagon , both which ſhall be parallel roche 
fide AE ; for ſince AE and BD arenot parallel, 
A they being extended , would meer either on the part 
next AB, orelfeonthatof ED, if they meet on rhe 
B F partof AB, thentheline BF drawn from the point 
B, patallel to AE, would neceflarily fall on the fide 
D ED, as in both the uppe! 
(iiz. AE and BD ) ther on the part of E 


tmoſt figures : But if they 
D: Then 

parallel to A'E, muſt needs fall on th 

fide A B, as in both rhe lower-moſt figutes ef this Propofition. | 
Allo if AE and BD ſhould meer on the. part next AB, as in both 
the firit figures of this Propoſition 5 theti the line B F being not pa- 
| rallel to C D, ſhouldeither meet. witli it on the part of 
FD, oron the part of BC: If ofithepartFD, asin 
the firſt of the peter figures z chen from D may be 
drawn DH, patallel to AE; falling in the fide BC. 
But if BF and C D ſhould meer on the part of BC, as 
inthe ſecond figure z then from C may be drawn a line 
parallel to AE > fallingin the fide E D. We have therefore BF and DH | 

parallel ro AE in the firſt figure, and we have BF and CK parallel co 

the ſame line in the fecond figure of this Propoſicion. 

A But if AF and BD ſhould mcet onthe parrtof BD, 
as in the rwo later figures of this Propoſition. Then the: 
D line D G (lr being not parallel co B C) would meet with: 
it cicher on the pattof GB, oron the part of D C: If 
on the part of GB, asin the third figure, then may a 
line be drawiifromB, 22. BL parallelco AE, and will 
fall in the fide CD, 


V, 2 


A 8 Butif G D and BC meet on the partof CD, as in 
G D the third figure, rhen trom C may be drawn C M, pa- 

rallelrothe line AE; and will fall inthe fide AB: We 
” © have therefore D G and BL in the third figure, and 


D Gand CM in the fourth figure , parallels to the line 
Pppp AE, 
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\ and the quadrangle ED CF 1s equal to the triangle E K F: Tiicrefore 


i TEES W—_ ————_ ———_ _— —_ _ - _ —— ——— OS” OO Or en or 


Let them inthe firſt place fall on the 


as is required. 


divide the Fenepen » a$.is required. 


angleEFM, bytheline NO, parallel ro AB: Ifay then that che line 


A 


AE, and falling within the Pentagon:;. Therefore the whole intended to 


: *- 


be declared , is manifeſt, . 
\.- PROP. 22. PROBL, 21. 

To divide a Pentagon ABCDE, by a line parallel tone 
of the ſides aſſegned AB, which' fede 3s neither parallel to| 
any of the other ſides (EDorCD) nor yet to the diameter 
EC, according to 4 proportion given, Y to £. 


Pon twoofk the three angles C, Dy and E, I draw two lines within 
the Pentagon , parallel tothe fide A B: Theſe two lines deſcending ſo 
from the angles, Will fall upon the ſame fide, or on the oppoſite ſides, 
ppoſire ſides, and lettnem be E F 
:andCG, ſfoas that F may be in the ſide BC, 

and ler the point G beinthe fide E D. Iwill 
_ reaſon alſo upon the fide whereupon the 
_neereſt parallel ro AB falleth, ro wit, upon 
. BC, Draw EB andE C, then draw AH pa- 

ralleltoEB,and D KparallelcoE C, till chey 
meet with B C extended on both ſides, in the 
points H and K; anddrawEH and EK; becauſe therefore the triangle 
E AB isequal co the triangle EHB, and the triangle EDC is equal to 
triang'cE K C, adding the triangle EB C common to both , the Penra- 
gon ABCDE will be equal co the, triangle EHK: I draw therefore 
GL parallel to E C, thenprotrat EL, then divide H K in proportion 
as Y ro Z, The diviſion willfall either in F orin L, or between H and F,or 
berween F and L: Letit fall firſt inF, ſoas that the proportion of F Hto 
HK, maybeasY toZ: 1fay thatthe line E F doth divide the Pentagon, 


Demonſftr. For the quadrangle E ABF is equal to thetriangle EFH, | 


che quadrangle E ABF is in proportion to the quadrangle EL CF, as | 
the triangle EHF is to the triangleEKF, and therctorcas HF ro FK; 
and conſequently as Y to Z, Which was propoſed. *' 

Secondly, lt the diviſion fall in L, Iiay then that the line C G doth 


Demonſtr, For becauſe E C and G L are parallels , the triangle E G C 
is equal to the triangle E LC. But the whole triangle E DC is cqual to 
che whole triangle EK C: Therefore the triangle G C D is equal to che 
criangle E LK , aiſo the quadrangle ABCK is equal to the wian le 
E HC: Therefore the Pentagon ABCGE is equal to the triangle E H L: 
T..crefore the Pentagon AB CG E hath the ſame proportion to the trian- 
ele GCD,' as the triangle E HL hath to the triangle E L & : There- 
foreas H L to LK , and conſequently as Y toZ. Vhich was propoſed. 

Thirdly, Let the diviſion fall between H and F inthe point M and let 


F M be drawn. Becauſe therefore the triangle E H F is equal to rhe qua- | 
drangle EABF, andthe triangle EHM is lefſethen the triangle E HF: | 
Therefore will the triangle EH M be lefle then the quadrangle E A BF. 
Jovn cheretore ®rethe line A Ba lſuperficies ABN O, equal to rhe tri- 


N © doth divide the Pentagon, as is required, 


Coy 


_— 


nn —— 


OF SUPERFICIES. 


| 


—_ 


Demosſlr, For the Pentagon ABCDE is cqual 


the triangle EM K remainder : Therefore the 
X BNP © LR quadrangle ABNO isinpropoxtion to the Pen- 

tagon ONCDE, as the triangle EHMA4s to 
the triangle EMK : Therefore as HM to-M K, and by coriſequence as 
YroZ. Which was propoled. | _ 

Fourthly , Ler the diviſion fall between F and L, in the pointP, and 
let EP be drawn. Becauſe theretore the —_ EF L is cqual to the 
quadrangle-E FC G, andthe triangle E FP lefle then thetriangle E F L; 
the triangle EF P will be lefle then the quadrangle EF CG. Adjoyne 

therefore Þ to the line EF, the quadrangle 
Y = EFQR equal to the triangle EFP , by the 
lineQ R, parallel @ EF : I ſay then that 
the line Q R doth divide the Pentagon, as 
was propoled, 
4 07 ooh Demoiſtr. For the triangle EHP is equalto 
—_—_ the Pentagon ABQRE, andthe whole Pen- 
tagon ABCDE is equal to the whole triangle EH K: Therefore the 
quadrangle RQ CD remaining , is equal to the triangle E PK : There- 
tore the Pentagon AB 2 RE is1n proportion tothe quadrangle R 2 C D, 
as the triangle EHP is tothe triangle EPK : Therefore as HP ro KP, 
andby conſequence as Y toZ, Which was propoled. 

_ , Lerthe diviſion fall berwcen L and K, inthe point S. Becauſe 
the parallcliime of the lines E C and G L, doth conſtituce the triangle 
E GC, equal to thetriangle ELC, allo the whole triangle E DC to 
che whole triangle EK C: Therefore the re- 
maining triangle G D. C will be equal to 
Te the remaining triangle E K L. But having | 

drawnthelineES, rhetriangle E KS islefle 
D then the triangle E K L: Theretore the triangle 
EKS is alſo leffe then the criangle GDC: 
=SFCL D Therefore < cut cff from the triangle G D C, 
the triangle TDV like unto it, and equal to the triangle EKS, b 
the line T V , parallel to GC: I ſay che line T V doth divide the 
Pentagon as was propoſed. 

Demonſtr. For the whole Pentagon A B CDE isequal to the whole tri- 
angle EHK, and the triangle TDV is equal to the trianzle E KS : 
Therefore the Hexagon AB CV T Eremaining, is ro the triangle T D:V, 
as the triangle E HS isto therriangle E KS: Therefore as H Sto $-Kzand 
conſequently as Y to Z. Which was propoſed, dd. 

Buc it the two lines E F and CG , waich are parallel ro A B, ſhould 
fall ioas that the line E F fall onciie (fdeCD, and the line C G on the 
fide AE: Then make the angle C, and you muſt reaſon upon the line 
AE, as was done bctore upon BC, and you may atreine your deſire. 
Bur if che two lines which were protracted parallel to AB, happen ro 
tall on one and the ſame {ide ti'en muſt you reaſon upon that fide : As 
tor Example, Let ir be that in che Pentagon ABCDE, the two lines 
E Fand DG protracted paraliel corhe line A B, fall upon the fide B C: 
Then draw AH parallel to EB, and DK parallel ro E C: Draw alſo 


EG, 


= @® TXT 
| & 


eee ee ee ee 


| 


+ a E T tothe triangle E K, and the quadrangle ABN O | 
A | is equal to;the triangle EHM : Therefore the 
Pentagon O NCD E the remainder, is equal to 


b) 10, of 
this. 


c)3.0f this: 
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; f)2.of this, , then the triangle D GC cut off : Therefore ffrom the triangle DG C 


E G, anda line D L parallel thereto: It is manife& by-whar hath been 
premiſed, that the triangle EHK is equal ro rhe Renfagon ABEDE, 
A G & andthe triangle EHL is equal & the fame Pemdvon | 
ABCDE, and fois left the triangle ÞD; C Equal to | 
\ the triangle ELK. Divide then|H K its propottiortas 
D YtoZ; and ler the divifion fall cither inF of mL, or 
berwixt them and the extreatnes : Therctore in the 
firft place , It rhe diviſion tallin'F, foas that H F may 
be to FK as Y woZ : Ifay theliheE F doth divide the 
Pentagon, as was propoſed. 

Demorftr, For the quadrangle AB FE is equal to the triangle EH F, 
and the quadrangle EFCD is equal to the triangle EFR : Therefore 
the quadrarigle ABFE is to the quadrangle EFCD, as the triangle 
EHF istothe triahgle EFK, and by conſequence as Y roZ. Which 
was propoſed. ; 7.2 ; 

Secondly , Let the diviſion fallinL : 1fay that the line D G doth di- 
vide the Pentagon , as was propoſed. Fo 
| '., _ Demanſir. Forbetauſe the triangle E G D 
«.Y = = T L js equal'to the trianple E GL; and the qua- 

drargle ABGE is cqual to the rriangle 
EHC; the Pentagon ABGD La willbe c- 
ual to the triangte EH L. Bur the triangle 

G Cisequalro the triangle E L K: There- 

fore the Pentagon ABG DL is to thetrian- 

cleDGC, asthe triafgle EHL is to the triangle F LK: Therefore as 
HL to L K, and confequenrly, as Y to Z. Which was propoſed. 

- Y > Thirdly , Let the Kviſon fallinM, 

OA between H and F;; having drawn the line 

EM), Let#rthe quadrangle A BN O be 

v made equal to the triangle E HM, by 

£ JV. on _— - . pang to AB: It is ma- 

"—_— CLE Nifeſt therefore as before that the qua- 

As | os ., ” drangle ABN O t$Srothe Pentagon jy N 
CDE, as the triangle EHM is to the ctiahgle EMK ; and by conſc- 
quence as Y toZ: Therefore the line ON doth divide the Pentagon, as 


| was required. 
[2X +00 ER 


d) 10. of 
this Book, 


Fourthly, Let the diviſion fall between 
Fand L, in the point P : Then having 
drawn the line EP, Let there be made 
© the quadrangle E FQR equal tothe tri- 
anglc EFP : Therefore the Pentagon 
Fe z ABQREisequal to the trianzle E HP: 

Therefore the Pentagon ABQRE is to 
the quadrangle RQ CD, asthetriangle E HP is tothe triangle E PK: 
Therefote aS AP to PK, and by conſequence as Y to Z. Which was 
| propoſed. 


e) 10, of 
this. 


| Fifehly, Let the diviſion fall inS, berweet L and K, ſoas that H $ 
| maybe ro SKasYtoZ. Becauſe therefore (as aforeſaid) the triangle 
| DG C is <qual to the triangle ELK , the triangle E SK will be leſſe 


———. Ez ii. 


; anotiier triangle, to wit, TV C like untoit , and equal to the triangle 


' ESK, bythe line TV, parallel to DG: Ifay then that the linc $4 
| dot 


<—— -  — ES ooo = « + em. 
— ——————__ Pe —_—_——_ 
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doth divide the Pentagon , as was 
required. | 
Demonſtr, For becauſe the triangle 
TVC is equal to the triangle ES K, 
and the whole Pentagon ABCD E is 
equal to the whole triangle EHK: 
Therefore the Hexagon ABV T DE 


is equal to the whole triangle EHS : Therefore the Hexagon ABV 


gleESK, andby conſequenceas Y toZ, Which was propoſed. 
AF. & But if the two lines which ſhall be drawn 


TDE, isto the triangle TVC, as the triangle EHS is to the trian- | 


parallel o AB, fall upon the' fide AE, -ac- 
B cording ro which the lines C F and D G doe fall, 
conſticute the angle C, and reaſon on the line 
AE, as we have done on theline BC, and (as 
bed before) we ſhall arrive to our dere, 


* Sno ur he foie ute tne dfr to to ufinets iurats fs fr tu aftachs acts orethis abies 


| 
The End of M ACHOMETUS BAGDEDINUS, 


OF THE DIVISION OF 
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| PROBLEME TI. 
To divide a right lined figure according to a proportion gi- 


ven, from a point given in any part of the Ambiizs or Circuit 
thereof, whether the ſaid point be taken in any angle or ſide 


of the fe Sure, 


Right lined figure is here taken tobe ſuch as is conteined by (an 
equal number) a like number of fides and angjes. 
| ©'- A triangle divided from ' a poitt in an angle. 


A .D © | Ec the trianz!e ABC ve divided in proportion 
3; Ii as D.rg E > frofnja pojiit A in'an.angle: Divide 


BC amnF, ſoas tharBF may beto BC asD to 


| 
» 6G, 6 / 
a)ie | Jar = pe » which darh, divide the trian- | 
| ge avs Fequired, + A /? © | 
EE. EF C Demosftr. For the triangle A B F is to the trian- 
[.Þ) k. 6. | ole AFC, bas BFisroFC, thatis, as Dro E, 


| A triangle divided from a point in a ſide. 

| 7 © Gbe a point given in'the"fide A'QCyytrom whence-rhe triangle is 
| to be divided as D to E, by a right line. Draw G B, and from A draw a 
| line parallel':o GB, as the line AF : Then draw 
A Dmw GF, anddivide FC in the point H, ſo as thar 
FH miybetoHC, as Dto E, the point H will 
> [ then fall cicther in Bor between F and BR, or between 
Band C. If ic fall in B{as here it doth) che line G B 
pertormeth the Probleme. | 

F BYE @C Demonſir. For the triangle G F Bis to the trian- 
gleGBC, as FBistoBC, that is, as D toE. 
| Bye the triangle A B G is equal tothe criangle GFB (being on the ſame 
C) 37-1. | bafc) and having the ſame; altinude ©: Therefore the triangle AB G is 
to 


— -— - DNA wi AR 2 Eee owes OO none noe A = 
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' that is, as D is to E. Mm | 


vide che triangle as was required, - : 


"7 OC 
.. Demonſir. For] apain » 4 jangle 
ABG is equal e6 the triangle/G F B; 


mY =; >." 
and adding the triangle -G-B C corhmon 
G to both, :the triangie ABC is <cqupl co 
the: triangle G F C. Bur the triangle 
FT B o GKB.-is equal to the triangle GH B: 


an Wherefore the remainder is equal to the 
remainder, to wit, the triangle A K Gro wthecriangleG FH; and there- 
fore the quadrilateral figure GK B C .is equal to the triangle G H.C: 
Therefore the criangle AKG, is to thequadrilateral figure GK BC, 
as che triangle G FH is to the triangle GH C, thatis, as DroE. _, 
* Bur if H fall between Band C, draw G H, which again performerh 
the Probleme, . 


-F 


A DE Demonſiy, Forſecing that the triangle 
[ GF B is equal to the triangle ABG. 
Adding then the triang!e GB H com- 
mon .to both ,. the triangle GFH is 
equal ro the quadrilateral figure AB 
-2:W. KY HG: Therefore the triangle G FH is 
to the Triangle GH C, to wit, DtoE, 

as the quadrilateral figure ABHG is ts therriangle G H C. 
. If the ſame pojnt be taken in another, eicher fade or angle the fame 

reaſoning is to be uled, | 


& 


To divide a quadrilateral figure from an angle. 
Rs the quadrilateral fizure (or quadrangle) ABC EF, be divided by 


2 righe line from the angle A, in proportion as DroE: JoyneA C, 
{ and from F draw a parallel toir, as F G , which will meet with B C pro- 
ducedinG. JoynAG, thenithe triangle A*CG 
| A % . D w i <qualto the criangle ACF, andaddingthe 
| triangle ABC common to beth, the triangle 
i 


| 


A BG will be equal to the quadrangle ABC F, 
LetBC bedivided asDro E, now in H, fo as 
that BH maybero HG as Dro E. And forithar 
the point H falls in C , the Problem is-already 


B 
performed. | 2 
Demonſtr, For the triangle ABC is co the triangle ACF, as to the 
triangle ACG, thatis, as D toE. ; 
| _ If the point of diviſion H ,- fall beeween B and 


A FP Dy C> the only joyning of AH performeth the Pro- 
bleme. 
[ Demonft, For the quadrangle A HCF is equal 
| to the triangle A'HG :* Wherefore the triangle 
| A BHis tothe quadrangle AH CF, as the triangle 
| B HC @& ABH, is to the triangle AHG, to wit, 'as D 
| ro E. |; 


rothe criangle GB C, asthe triangle G FB is ro the ſame triangle GB C, 


'  Burif H fall berweenFand B: DrawHK parallel toGB y which: wall ; 
cutA'BinK: Thendraw G H and GK. 1 faythenthe line G K doth di- | 


_— — 


ng, — ee nn 


Bur 


— - _ - —_ 


—_ — — —_— — —— — — 
- CD — _ 


, — 


LY 
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OF” THE DIVISION. 


| 'Bucif Hfallberween Cand'G. Again toF C, having drawn HK paral- 
| lelro AC, and joyned A H and A K,, the line AK will divide the 9ua- | 


Demenſtr. For the triangle /A-C.K'is cqualto 

__. the triangle A CH x3: therefore the remaining 

triangle&FK F will be equal to the remaining 

triangle AH G, and the Quadrangle ABCK 

DR to the'triapgle AB H:, Therefore the 

'* QuadrangleAB Ck, is tothe triangle AK F, 

as therriangle ABH ito the rriangle A HG, 
thatis, as Dto FE. +. -— — 


A Q uadrengle divided from a point in a ſide. 


| i _ 
| Letanypointbetaken in the fide AF, asL, from whence it is requi- 
red to divide the Puadranglein proportion as'D to E, 

Draw the lines L:Band LC, and let BC be produced on both ſides, 
and to it from A , let there be drawn the line Fram, 2" to LB; and 
| from'F let F N be drawn parallelto LC, and joyn LM and LH : Then 


| drangleas was required. 


CA AI es as rs 
—_— « 


| by what hath been ſhewn , the triangle LM C will be equal to the Qua- 


drangle ABCL ; alſothe triangle LHC willbe equal to the triangle 
LCF, and the whole triangle LMH will be equal to the whole 9ua- 
drangle ABCF. LetMH bedividedinO, fo as that M.O may be to 
__- OH,, asD toE; andjoyn LO: The point O 

A_L F DEF thenwillfallinM C, orin CH, if in MC (by 

1] the doctrine before taught) divide the 9ua- 

drangle ABCL by a right line drawn from 

the dngle L, which ſet be LP, fo thar the parts 

""F- war-am” (viz, the — LP A) may be to the Qua- 
drangle LPBC, asMO to OC: Ifay that 
the line L ÞP doth divide the Quadrangle, as is required, 

Demonſir, For the point P will be,cither in ABorBC: Letic be firſt in 
| AB: And becaule the triangle LP A is to the Quadrangle L PBC, as 
|MO istoOC, towit, the triangle LMO to the triangle LOC, in 
' compounding , the Quadrangle ABC L is to the Quadrangle LPBC, 
' asthe triangle LMC is tothe triangle L O C, and by permutation. Bur 
| che triangle LM C, ise ual to the Quadrangle ABC L: Therefore alſo 

che triangle LO C will be equal to the Quadrangle LBPC, and the 

triangle LM O will be equal to the triangle LP A ; and therefore the 

remaining triangle L O H will be equa] to the Pentagon LPB CF: 

Therefore the triangle LM O, is to the triangle LOH, -towit, MO' to 
OH, asthetriangle LP A is to the Pentagon LPBCEF. 

FO Dn 3 D z  ThenlerPbeinBC as (in the other fi- 

E | | gure) we will ſhew in the ſame manner 


that MO 15sto ON, as the 9uadrangle 
ABPL is to the guadrangle LP. CF 

' £ required. 
WA I... But if the point of diviſion O, fall in 
CN: Letthe triangle LCF be divided by the line LP, ſothat theeri- 
angle LCP may be to the triangle LPE, as CO to ON , and that 


which-was required is done. e : 
'  Demorſly, For becauſe the triangle L CP, is tothe triangle LP F, as 


—l— ——_— 


— 


| 


C Oi 


as oe. SF 5 RPM 
£2 IS ” 


. . 
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| 


| 


{ 


| 
| 


| triangle (by the Rules before) be made , to wit , the triangle LH C,equal 


” . 
mom. - —— 


compounding , the triangle L C Fis 
F...D F rw. the triangle LPF, as the trian- 


N/ =. gle L CN istothetriangle LON; 
\J/ 2 2. and by permutation , the triangle 
N% : L CN is equal to the triangle LCF: 


VA Therefore alſo the triangle LON is 

| - ,”* - - equaltothetriangle LPF, and the 
remaining triangle L M O is equal tothe pentagon ABCPL; Where- 
fore as the triangle LM O isto.the triangle: LON ; thatis, as MO to 
ON, thatis, asD toE, fo.is the pemtagon ABCPL to the triangle 
LPE : Therefore the Quadrangle A B.CF , &c, Which wasco 


be done. 


C Bur if the point be given in any other cicher; angle or ſide of the 
uadrangle , the Propoſition is wrought after the fame manner. 


AP entagon divided from an angle. 
D Let the pemtagon ABCEG be to be divi- 
- 8 I T ded by a right line drawn from the angle A, 
in proportion as D to E : Let there be drawn 
the:-lines AC andAF, and from Band G ; 
uponCF, extended on both ends, ler there 


H L@C FP 
| . rallel co A F;; and having drawn A H and 
AK, the triangle A HF will be equil co che Quadrangle ABCF, and 
the triangle AF K will be equal to che: triangle AFG, and the whole 
triangle AH K isequalto the whole pentagon ABCFG : Let H Kbe cur 
| inL; foagghatrHLmaybetoLK, as DroE; 
the point Þ& then will cicher be in HF or FK, 


PE and if in HF 5 ler the Quadrangle AB CF 
& 
K 


ſuing &om the angle A, fo as that the. parts 
thereof. may be in proportiofi as H Lto' LF: I 
ſay the line AM doch divide the Pentagon , as 
| | | is required, _ 

Deminſty, For (by the reaſons aforeſaid) the triangle ABM is to'the 


H GC LAM 


| pentagon AM CF G, oras in the-other'Scheme, che.Quadrangle A'B 


CM isto the Quadrangle AMFG, as HL is to 
A ' © Þ LK, required, 


<E 1 drawn from'the angle A, doth divide the triangle 
\ AFG irproportion as FL' to L K;, and ſhewerh 
that: the' pentagon' AB'CFM is to' the triangle 


LC FL R AMG, aSHListoLK,thatis, as DtroE. 
To divide 4" Peritagon from a ſide. * 
Let the point L be raken{in the fide. AG , from' which point a line 


drawn, doth divide the pentagon in the proportion given , to wir y'of D 
coE. Draw LCand LF, and C B being produced, on the (ide B,: lera 


rrer . - Os 


—_— 


be drawn BH:iparaltel co AC, and G K pa- | 


CO'to ON; thar is, as the criangle LOC tothe triangle LON; in , 


(by the Rules aforcſaid ) be dividedby AM, if-| 


Buriif Ldoth fallin FK, in like manner, AM 


—— 


ww —— —— wc. 
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ro the Quatirengle LHCFJ7} Then producing C Fant pact, 'F make | 

the triangle pets _—_ Quadroagle LHCE, that 1s, to the | 

rwon LABCF- Aad-again , ir being | 

IS. i A. podncedooze por EA _ che triangle | 

% 3 LEG : , the 

BY "on ah le 7 KM = ; © aco\the | 

{| pencagon A CF G: ThereforcletK M bc 

CEN .: divided in N, fo wr oye Had o tbr 

= . - a5 DroE; And tf rhe/poine 18] mKÞE, di- 

viderhe penragots-L AB CFby LO, foasthat the. angle LABO 

| | maybe roche Quadrangle QC L, as K N' roN F'z -The rangle 

| {LABO will. be tothe peniagon 9 CE'GL, 8'KN'te}N.M : Inithe 

| ſame manner , it may be | 1 thar che Hexagon L A B C FO, is 

| to the criangle LOG, as K N to N M; ; that i iS, as D to E, YYhich 
| ought to be done. * 2 


j 
To divide a | Hexagon row an RT 


Let the Hexagon be A BC F GH, and the ahgle A from whence it 
| ought to divided in proportion as Dx6 E, draw AF, being extended 1 
borh wayes , make rhe ara ole AKF equal -'ro the Quadrangle ABCF, 
| and the triangle AFM equal tothe Quadran- | 
gleAFGH: Then the whole epiangle AKM 
with be cqual ro the Hexazon/A BCFGH:; 
bb; divide K M- in the point. N , fo as that 


| W771 drang he NOR. as FN to NM, and fo he 
| ory Dark ABCF GH wul be divided as KN 


| ITE thatis, as D roE, required. 


To divide 8 Hexagon from a fide. 


Let there be taken in the fide AH the pointL, from whence a live 
| drawn , may divide the Hexagon given, according to che proportion of D 
toE. Draw L F, ajd having produced ks make the griangle LK F 

| | | equal to - -the ntagon LABCE;, 
DE ALAN DE andthetriangle LF Mequal to the 
, JN ] quadrangle LF GH, ſo the whole 
triangle LKM will-de <qual to the 
; | whole Hexazon ABC FGH. Then 
0D x —— 3. divide KM inN , in proportion as 
Frag | -.. Dro EK; and if the-paint N fallin 
| ' KF. Letthepentagon L ABCF be divided from the angle L in pro- 
| portionas KNtoNF, Andif irfall iv FM, lerthe 9uadrangle LF GH 
be divided according to the proportion of F EN rwNM, ſo will the whole 
Hexagonbe divided by a line drawn from Lin prepertde aSKNtoNM, 

| thatis, as D toE, opgunes. 


” 
————_cO 


i n——_ 
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| To divide an Heptagon, from an: augle. 
{ ©"Lerthe Hepragon ABCFG HK, be divided from the angle A, in pro” 
| Portion as D oE: Let AG be'trawn, ard make the tnangle AMG 
kt oy equal co che penragon ABCEG.; and 
7 009902. Ir P B -the trians! © AGN; ual "eo rhe! qua- 
ls / drangle AGH K;'aid the" whole than- 
4) 


whe MN =p ee Heptagon 
Why [* ADCFOH: ; La MN be cur inithe 
point O, Mproportign as D to E. i 
BK _—_— "0 9" O fall in M' la the pentagoh A B'C 
FG be divided as MO is to OG « with che line AP4 and if ic fall in 
GN, divide the quadraigle AGHK as GO to O N, and fo the Hep- 
tazon will be divided in proportion as MO tr O'N, : 


To divide an Heptagon front @ point in a fide. 
1n thelaſt place , Let the point L be in the fide A K, and from La line 


| be drawn to divide the Hepragon according to the proportion of Dro E. 

Ler there be drawn the linc LG, and conſticute che triangle LM G), 

| . equal ro the Hexagon LABCF Gz and 

'D# ALR DYE letthe triangle LGN be made <qual'to 

- I the quadrangle LGHK, andfſo as that 

the whole 7 L MN willbe equal to 

the Hepragon AE CFGH K. Again; Ler 

M N be cur according tothe given propor- 

tion in O, and if O fall iMG, divide 

the Hexagon in ptoportiomas M O ro MG. Burif irfallinGN (as on the 

left hand) divide che 9uadrangle according ro che proportion of -G O. to 

ON. And the whole Heptagon will be divided as MO istoO N, char 

is, as Dro Egiven, In like manner one may procced to other Figures, of 
how mavy angles or fides ſoever. Which was to be done. 


PROBLEME II. 

| To divide & right lined figure GABC , according to a 
| proportion given E toF , by a right line parallel to another 
line given D. | : 

| ; PyvideB CinG, ſoastharBG may betoGC, as Eto F; thenei- 


cher the line D is para!lel ro one fide of the triangle, orto none of 


them. Firſt , ſuppoſe ic patallelto the fide A B, and find a mean propor- 


- A PF woBA: I ſay H K divides the triangle, as is 


requited. ; 


ABG will be co the criangle AGC, as BG to 


trianzle ABC is totherriangle AGC, asBCto 
CG. ButBCisto CG, as rhetriangle ABC 1s to therriangle KHC, 


dupli- 


A 


. tional CH, and by H let H Kbe drawn parallel | 


Demonſtr, For having drawn AG, the triangle 
GC, thatis; aSEroF, and in compounding, the | 


* _— 


2 for the, triangles ABC and K H C are like, and BC to CG hath |) 19.6, 


bY 0 Tan OR" EEO et VIPs = ak 


LIE  _—_— 
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f 
| 
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former book, 
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duplicate proportion of BC to E H: Wherefore the triangle KHC is | 
| equal to the triangle-A'G C, and the retridiniris 2uadrangle ABHK is 
4 equal to the triangle ABG : Therefore rhe: Quadrangle ABH K is to 
che rriangleKHC ;, as:the triangle ABG is.to the triangle AGC, ro 
NY, ke ance i illbe demontiaidl, i h line be parallel to 
like manner it will rated, if che given line be parallel to 
the ide B © or. CA required. ,._. E 
Cs NTPATY If the. iven line D be parallel to no fide of 
A .... + 7 thetria 4 Ler A L be drawn parallet to D : 

Wy | [ Then the(poinr G will fall either berwixre L' and 


© 


ual to' the triangle A BG #i Therefore the Qhadrangle ABMN 
e triangle NM'C; as Bto F, (© + "i = 
7+ -- 37 Butif thepoint G fallbetwixt B and Ly then 
ri 8: £7. JH 4 alſo finda mean proportional, as BM, between 
© © 4,” LB and'BG; and ler MN bedrawn parallel 
| '-- ro AL, Byrheſamercaſon, the triangle N BM 
will be equal to the triangle ABG , and the 
Quadrangle ANML is cqual to the triangle 
CRIT 2 AGL:': Therefore adding rhe triangle- A L C 
common to both ,. the Quadrangle ANM C willbe equal to the triangle 
A GC? Therefore the triangle A'BC is dividedin the*proportion given, 
by 4-perallel to. D , as was required. | #Þit | 
: C3 hs © 
| - A Quadrangle ABCG, divided by « line parallel to 6 
line given D, in proportion as E to F. © 
Where D is parallel to a fide of a 2nadrangle , as hereto A B: Joyn 


AC , and from the point G draw GH parallel to AC, which will meet 
:.{*., {> with BCextendedinHz thenlet AH 


$5 L1G Ep G :bedrawn :- Therefore (by what is be-, 
| F,_—1 fore ſaid) the triangle A CH js equal 
| to the triangle ACG; and adding to 

. both the common triangle ABC, the 


| Cc triavgle ABH will be equal to the 
Fe ws nr yi | ous Trangle ABCG : Tet BH bo 
dividedinK, foas that BK may.be to KH, as EistoFz-and let AK 
be joyned, the fide then of the ©uadrangle is parallel to'B A , or not pa- 
rallel, and if ir be parallel, howſoever the point K doth fall , ler Þ (to 
the line A B) therebe applycd the ſuperficies ABM TL, equal to the. rri- 
angle ABK, foas that LM be parallel to the ſaid line! A B:. I ſay then 
that LM performes the Propoſition. in be 
| Demonſlr, For becauſe the triangle ABH is equal to the Quadrangle 
ABCG, andthetriangle ABK js equal to the Quadrangle ABML: 
The triangle A K H remaining ,-will be equal rothe remaining 2uadran-- 


| gle LMCG : Therefore as the 9uadrangle ABM L is to the 9u& 
LS drangle 


—_— a YL DE ——— 


h — 


| 


—— OO — 
o « 
* 


OF SUPERFICIES: 


| 


drangle LM'CG ; -fo ischecriangle A BK ro the triangle AK H, Bar the 


| rrkangle- ABK is to cheeriangle AK Hy asBK is to KH 4: tharis , as E 


| is to F': Therefgre che guadrangle ABML is ro the  Quadranyle 
\LMCG, a> EroFi © HH nn Iu os OL POLE ANTI © 
| 1>\[Burif C G'be not parallel'to the {ide B-A + Eet there-bedrawn from 


oneof the'poihts; as C G , within the, Fuadranyle za right lin, paral- 
tg tf A '& + fleltoBA ler thay be/how CN, abd 


7-rom, W, draw NO; 41m twAC, 
| | and joyn AO: Then hel riapgle:A;B O 


CN pettormes the Prpoſition; _ 

| B : 4&8 9 _ H Demanſts. For the Quad rangle AB CN 
is to the triangle CN G, as the triangle ABOis tothe triangle AO H; 

\ thatis, aSBKistoKH, aadasEuisroF.t's 7 Cana 

- | Burif K doth'fall berween BO, apply © to A Ba Supefficies, equal to 

the triangle A BK , which letbe AB ME; foasthat ML may be paral- 


|4&to A g rom may inlike'manner be demonſtraced, to divide the '2114- 
[ \rangle / moore ; A | | 
| Laſtly; if K fall berween O H, divide the triangle N C G by the live 


B'CG, aswas propoled; 


PQ, paralleFroN C, inproportion asOK toKH;'tharis, as the tri- 
T806 Fo Ew #ngle AOK tothetriangle AKHy and 
ſince the triangle N CG is equal to the 
triangle AOH , the Superſicies N C 
' ZP willbe cqual tothe triangle A OK, 
and thetriangle P Q G equal tothe tri- 
0 A angle AKH: Therefore the pentd2on 
- 113 7: © o Ew ABCQDPiscqualto thetriangle AB K, 
t and the ſame pentagon ABCQP, isto the triangle Pa G, as BK 
istoKH, thatis, EtoF. | 
In Ike manner proceed; if from G there be drawn within the 9va- 
drangle the line GN, Rae tro AB, (aSinthe other figure it doct ap- 
| pear, For having joyned ANandAC , andfrom G drawn G O , which 


15 parallel to the ſaid AN; and having drawn GH which is parallel to 
| AC. Laſtly, Ler there be joyned AO and AH : Then the triangle 
| ABO will be cqual to the 2uadrangle 
-& Ae ABNG; and the triangle ABH equal 
rothe Guadrangle A BCG. An1 if the 
point K fall in S, then NG pertormes 
the Propofition, Bur if it fall between 
BO, do as in the former rules. And it 
—_— LES 1. fall berween OH, then from the tri- 
| | "angle GN C curoff the Superficics G N 
Fnmmm— E 


| P— I S— QP, equaltothe triangle AO Ky draw 


' PS parallel co GN, and ir is done as | 


ahy of the ſides of the Quadrangle ABCG ; draw trom one of the 
points AB, within che Quadrangle , a right line , parallel ro D, Lerir 

| firſt be AH, and joyning AC, ler G L be drawn parallel ( from” che 
point L) ro A C 5 which produced , may meer with B-©:in Ly and joyn- 
mg AL, the triangle ABL will be equal to the Quadrangle ABCG. 

| Let BL be diviJcd inthe pointK, fo 2m BK miy bet KL; abE 
Sirr 


- —_ a = 
— —— —— ——” CO CO OOO 


| | was require, Bur if D be nt parallel to 
f 
| 


- 


-_— W os oo. - - ww —e ——_— —=— _—— — — 


—— —_—— wo + — 


will be equal to the 2nadrangfe JA B 
' ON: Therefore if K fall'inO, the line | 


| 


j 
, 


| 
| 


e 


2 
TO. - 


c) 10, of che 
fxrmerbook., 


— —_ 


” TY TOY.” . 


ww _— _—_ IS 


n 2. __— 


ti. 


0 THE*DIVISION 


[me "A; M'& AE tech che 2uadrangle ABCG, as 


ro E. Then the point K will gicher fall in H, or berween/H L, or be- 
wen, BU "this fall-iv H-; the right line A H. performeth” rhe Pro- 
pOurnan. 


Bur if ir fall berween HL (by the former Rules divide the Quadrangle 
Ce 


AH CG. inproportion gs HKgs t.K L ,, by zh rightlineM\N , para 
——_ arteoyg wAH, that is.co D, which. divi- 


: 


F / 


-was. propoled. _.. | 
-,,-- Demonſtr. Becauſe | the triatgle. 


A DR is to the'rriangly A HK! as! 
'BHjs co HK; incompoundingithe 


But if BH be parallel to D, 
make the rriangle H QB equal 
tro the triangle ABH, and the 
triangle H B'L equal ro the 
Quadrangle HBCG ; and"di. 
viding Q L in propention as.E 
to Fin the point K: If K fall 
inB ,'the line BH will pertorme 
the Probleme. Lt it fall beeween 
B L-ar {9B ,:then procced as 
Lint ory before newly is {hewn. 

But if the joyned line AC be parallelto D , make torhe criangle ACG 
an equaltriangle,8s ACLy and dividing BL in K, according to the pro- 

Mona | portion given E toF: If K fall 
mC, the line A C- performes 
the Propohitjon. 

If ir taltberween C L, cut off 
frem'the- triangle A C G3; the 
Superficies A C N M, equal to 

E the triangle ACK z; drawing 
allo MN parallel to the ſame 

ADE; 
| | Andif irfallberween B C, cur 

Sf fx from the triangle ABC a Super- 
ficies AC NM equal tothe triangle AKC, by arighr line MN 5 pa- 
rallelto AC ; and inlikemanner, ,it may be, demonſtrated thar the Qua- 
drangle A B CG: is, divided according to the proportion of E to F, as | 
was required. 


PCC 


"_ 


—— 


_ 


No otherwiſe do we proceed if the joyned line B G were parallel roD. 
.4 


AA 


m— th 4 
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- _ _ go ——_ PII 


WF: | Prnrents divided in PR as E to * by a line 
parallel to D: 1 


Det there be drawn front foitie point cicher] in the angle © fi de; 2 Fight | | 
line ro the bafe; | parallel toD;-fo'as that ir cur off a.quadrangle on IS | 
; TOY ther fide 3 or of} the one EE We | | 
| ra; | -\ > andon the other fide'a triangle: , We make 
a fide of the pentagon Tying moſt oppo-. 
E | & 8 to D the baſe, As in the firit vey; Ler 
Wn ey fromHatri 
dw D'\' and hevins- med 61 0h | 
D Ht '3 er there be drawn "ns A the line | } 
_—_— K-41 allel toH By which being produ- | ' 
3-18 may mece with CB inKy and from | 
| Wn | Ga ler GL bedrawn, parallelto HC, and 
merring with BC produced in L, and ler | 
HK aid itt, befoy ned 7 if ih the Friavgle HK 1 will be equaltoxhe | 
quadrangle A BIH , and thettiangle H IL will be equalio the quadran- | | 
gle HIC G, 4nd che whole trimgle HK Ewill be , cquatro GOIEY | 
pentagon. » TR. DOSING E | 
Divide K L:in the poitit it," » In It as” © 0#* Therefore M 
will fall eicher, inl, or between KI: 1f M tell i in, 1., +be; righe line HI 
- | performeth the Propoſition, | 
Demonſtr, For the quadrangle ABIH i is to the quadrangle HI CG 
as the triangle HKI is tothe triangle DIL 3 that is Le vl to. IL z to | 
, witz as Eco E, \ 
If che point fall between KL, divids (av ior & \hebn) the qus- | 1 
drangle ABIH in proportion as K M to Me l a right line NO , pa- |: | 
ralle} to HI. And if ir fall beeween I + 6 hk manne divide the, qua- | 
drangle HI C G in propartion as IMioM views N.Q , dtawn an—cue | 1 
| Hl. and NO will divide he pentagon, A BG GH in,tho propor: | 
tion givens which will be demonſtrated in fo ſame manner as before, | 
Again in the following figure,/in which HC is pardllel to D , þy | | 


ring H By che triangle H KB may be made equal to the'trjan < 
joyning - HAB, and therriangle HCLe | 


ro the triangle H CG, then the tl. | 
angle H.K C wilk-be equal tg the | 
quadrangle ABCH, and the whole x 


| x 4 | 
NR FAS - rriangle HK L equal ro the whole |: 
£ % & pentagon A B C G H- Therefore | & 
= Ei 


ah 
th] y -————— 4 wh. —————— 


| 


TE "HH TH 3m, —_— KL " prong as | 
BEINY ABU | roF, in the point M, i all in'| 
—_— » C, the line H C will performe the | 
—_ | Propoſition. | 
| pk If icfall berween KC; "divide +-- 


quadran2!e A B c H inproportion'as K Misto MC 
Bur if it fa!}between C L, divide the triangle: HCG in, proportion' as | 
CM toM Ly and o the pentagon will be divided asis required. 


{ Nootherwiſe' ſhall it be done y it HB bt parallel D'; fot ther we. | 
> 4 i» | 3 Ee: 


ns | _- — — 


þ Wn OI —_— 
OO % «6 * ” —_— — 


—— ——_ "OFTHE DIVISION 


þ 
4% 


F a 


hs OP, parallel AK. + -. 


be made the triangle H KB, = 


 OMerriangee HAB; and the cri- 

anzle HBL cquat 6 te uadra 

ole HBCG: fote fMYatl 
A\, i 10-therpoint'B , Las line FR 

——_ XK fs tal be glition; ,. 
| FR >: - hoodie oa, "I all 24-0 KB, Let the | 
o_ cl ns Fr eriang FAAL be divided in pro- 
_ TT ri —_ as ro MB, 

4 bf ry if it tall between B L , Ui- 


a 


it; by be quidranyÞ H BC G as 
BME to M and at 'was uixe is .done. | 

mh m7 ye Lally, if BP be parallel to D bas 

's | 03 io! in is figure) make-the triangle P K B 

FJ: - 4 equal to the quadrangte PH A B; and 

Bob ack Ks eriangle Þ B L equal to' the qua-' 

7. angle PB CG, 2 if M fall in B, | 

me line -B P Ma peclorme phe 


on: wth ; Pro 
w_—_ -. po.” berween KB, divide the 


quadrangle PHAB in ptoportidn as, 
KMtoMB.. 
Bur if it fallberweeh BL, divide % 


| quadrangle of Cc G ih Fen as BM'toBI, andgdo the like in all 


-ocher Pemiagons , and that which was required will by done. 


A Hexagon ABC & I, divided mn proportion as E to 


| F.,, by 2 linedrawn parallel to D. 


**'Ler there be drawn from any poiht to the baſe « a right line parallel 


| to D, ſoes thativcur off eizheraquadrangle or penragon on both lides, 
| of onthe one fide a triangle or quadrangle , and on the crhtr ſide a penra- 


PEI SEED * gon ,'(as in the figure. ) And let 
ET, +: therebedrawnfromA, a right line 
AK ; parallelto D., andler the tri- 
angle A LK. de-cqual to the 
quadrangle ABCK , and the tri- 
£ angle AKM. equal-to the penta- 
205 KGHIA. Thenf4ct L M'be 
ided in” proporrion as E taF , in 
— © the poineN, —_ point N will fall 
_ mg: 1: eithertmmK, or beiween LK, orbc- 


tween KM. ee fall ink, tte lire 
AK cuſragh the Propoſition. 


If it fall between LK divide the Re UP" AB c K according to 
þ proportion of. LN to N:K, byalineOY, parallelio AK. . 


If it fall between K M (by what hath been demonſtrazed) divide the 
pentagon AKGHI, in p_—__ as KN 1NM; OY, the tizhe l10c 


mee 
. —_= 


ib —On—ere—__ ow re no nm meer 


| 


| 


| AY ———— }  — _— 
_ mt 
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Bur if che joyned line AG be 
parallel! to D', again make che 
rriahgle A LG equal-tothequa- 
drangle AB CG, and the crian- 
gle AGM cqual to the quadran- 

lt AGHI1,. as by ath& * —_ 
tions alſo hach been often b 


ſhewn. ; LY | 
m—_ _— 
friake the trigngleR LK equal to | 
- the Pentagon R ARCK , and 
the triangle R KM equal to che pemagon-K G H 1K: — 


ore 


| L NCON D& "—__ | 
— F, E 
—_ F | | 
_ 


| Laſtly, if the joyned line AC be parallel roD , make the trian 

| AL Cequalto the triangle ABC , andthe triangle A CM equal to the 
pentagon A CGH I, do the reſt as hath been ſhewn by the former rules, 

and the Hexagon will be divided as was required. _ 


A Heptagon ABCGHLK, divided in the proportion 
of Eto F , by aline parallel to « line given, as D. 


Let there be drawn from any point to the baſe, a right line parallel to 
D , which ſhall ceicher cutoff a pentagon off both fides , or on the one fide | 
| *a triangle, of:quadrangle , or penta- . | 
gon,buton the other fide a Hexagon, 
or on the one {ide a quadrangle , and 
on the other a penragon, As in the 
figure , where LM is parallel to D. 
Make the triangle LN M cqual to 
the pentagon LABCM , and the | 
friangle LN Mq ual to the H exa- 
gon LMGHIK, and the triangle 
LM O equal to the Hexagon LM 
; GHIK, and having cur NO ac- 
cording tro the proportion of E toÞ | 
' in the point P. If P fall in M , the right line L M performeth the 
, Probleme. | 


' 1f itfallberweenN M, divide the pentagon LABCM according to 
+ the proportionot N ProÞ MM, by thelineQ R, parallel to LM. þ 


| = Tos if. ! 


the —_ on” EN Treg 


OFTHE DIVI1S 10 N,ev. 


— 


If ir;fall between MO, divide. (by what is befoxe taught) the Hexa- 
gon LMGHIK according ro the papers; of pr P.to P ©, by the 


right line. LM,, » 2 ro-D, 
SEM, jon line LC be 
—_— 


z make'therrian- 
ge UENC ec _\ to the qua- 
rangle.L AB Cy and rhe tri- 
EO equal to the Hex- 
agon LE'GHIK , and do the 
reſt, as is before ſhewn. And 
the Hepragon will be divided, 
as was required. 


And the like do in all other 
Heptazoris And infheſal ahi noinder may all other xight lined figures , of 
how miany: fides ſoever , ry divided according to a proportion given , by 
aright line parallel to eline given ; which was pefpalhs | 


ERRATA. 


(marg p age, Read 
Pane line | line 
Ana lnel Read, þ -8; [18] A x38 
Y he a ine T2 4 f 2 39, 7+ L 
\ ras foe p _ $ re! 3 = | A G - ww i 9, Din 
201 delen 112 WM: ; ah |36]0O 
It | 22d. 1: F118 3 _ oftherhird & 219 Fr GOGH {11deD 
9 | 7 lines 20 TEE" llines & 220 | ada[ to the {1 
BL Et. $29. JIE vel Pr Aa 
22 BY bs 3 Com. ſent. =. [4 rn 3. 2226 | 16 Bangs 
bl lSlokoem Far} tos - By] [ag proportional 
2 4 +4 as ; Hrs L 40 | zof 2 right angls 226 my F3 Band D 
; I 5 prop. © 12 # ) 
39 - 16 prop- 3 126 ON | _—_ I. yt 3 L A EF 
SY | 13 prop 126" 4 rand B F mew g A,BC, A 
20 | 9 -1rECD het 49 f 2 right an les $ .48 i7 Disto B 
35 _ { delequal S 127 Iv uall ro B FH $20) ; | delerhe fore 
3 | <6 del: equal ad BY divers LIP ro |andrhere aberD 
36 = dele equal 134 4! ater incqua- A 259 | $} Croa nam ole 
36 281GE $ 135 21 | a v> 4 pt i | 34 IT 
2 39 | LEN . I Being equal to ragio mal. 
” 31 _—_ E a” * one of = __ 170 | Gt rational 
n 39 i ene 
121 18G 143 Ly prjeryy 1#7|10| *1 Cor-24 9c 
qo | > |BGH 9 43 | Jai dele and g 297 ; Z — 
q® It, i. 143 "I d EH beadded > 289 by ro the Rat ter 
46 | 6 24.1. 2 51 | 17 -- 295 x. | noſquare grea 
> bs * Js 
je ) 24 | 28 4 » e33]} 1 | 6. 5, g = | 3 DLandLG 
3 9 E G 859: - I5, 5» 10 10D hc reftangle 
«| | 37\KG ol 01 fins (| _ po; 
" | '1 RHT | 197] 3 | dele of 4 pie 
64 bea right angle 177 14 DEF 1 336, 8 23, 10, 
64 | _y EF 178 #4 E H 337 3 &3sz dele [and to 
64 q 47.1 3 178 _ 2$. x. 344 | line -Qangle H Eequal 
65 1 4 [7-1 179] 3| : *c1 the re 
T0 | 3 24'EB r80| 7 | 33 —_ ; gooAB C 
. a thy 24F 281 oe — po —5 
2 © Gra oo 2127 | 31. 3, = 
j | Diccthoſquare 96) [24 ore 
I? WC | 6 
76 18 |d:le let (ot C $138 F 4?-1, ; _ UW! Lt C | 
» 21,45 | _ F 25» 6, p I D gs. | 
@ 1:3} 4 chi at B = 7 > Rs" 3 | 
9 35 within: 204 : 28. 3+ | 
| joke = $206] 30 fakes: y | 
- | 25 dee nt 20 d wlt in $ ; [1 1 
- | TD iECEG $186) |10 _ $ E HEN | 
, »C.1. © | 
96 3 FCandG E on] 9 ay" and to D & the 61, 
96 'o BE 193 wt | d 3 ON is Scheme belongs to f the 
AiBz-r74 R:0z] | 5|byzan $.., and 63, Propoſitions 0 
4 4|D = 6 wad} ©: m- , 52, and 63, 
cot ls | [20.3 $295 30 | any Prime _ ® Tenth Book. 
6] 3] [27:3- 20s 6 |toE the tourt 
Io 18. 3, $ 2071 
108 : # . ?, 
108] 2 y 


F..-3. Eig 
for F.. «23 G 6. 
Book, prop 5 for 19116 props, or Lprop 
Os. al. 4a of gs prop-15, . 23 Bomit- 
———__ BE Cfor —_ ſcheme. ! prop. —-_ & x2. Nimeh Book, prop , and M in 
[rſt mnnbe,, omitted inthe = Book Det. | r 8: Tenth Book, prope45, The Scheme in prop. 
Book prop-36 E lace of I. Four 5,2 linc 0-| ed. d ſcheme omited. 
Prop. 27. C cory an. K co L. hs 5d L, and, the ſecon 
r. a line omitte F. Prop 12,F is in 
mitted from AtoF, 


9 I. places 
F Op» 50 Prop. 5 

he k, Prop.z, line C 1s, 49 relates co prop 

l rer, Fifth Book, | 

muſt He in cenre 


0 a | 1 [4 1 rectaag ©. 


